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MADE BY NEW WESTERN 
MEANS JUST THAT-— 


MORE THAN JH/REE THOUSAND PANELS, CUBICLES 
AND CONTROL ROOMS MADE ENTIRELY IN [OUR OWN WORKS 


BY HAVING ALL FACILITIES 
IN OUR OWN FACTORIES 
PERFECTION OF DETAIL CAN 
ALWAYS BE OBTAINED IN :— 
THE DESIGN 
THE MAN UFACTURE 
THEERECTION 
THE WIRING 


THE PIPEWORK 
IN SHORT THE 
COMPLETE MANUFACTURER SERVICE 


Very many of the leading firms in all industries 

many government departments are among 

our valued users—several of these have adopted 

our standardised systems and are reaping the 
benefits of time and costs saved 

LOCKMET - LOCKPLAST - ULTIMET 


‘ SYSTEMS OF CONSTRUCTION 


EXPERIENCED WORKS TECHNICIANS AND SITE PERSONNEL 
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Instumentation in Televisi 





On 


Ernest Turner instrumentation at the BBC Television transmitter, London. 


Ernest Turner electrical measuring instruments represent the higheststandards of design 
accuracy and workmanship. Clean lines, easily-read scales and attractive appearance 
combine with technical quality to present precision and industrial grade instrumentation 


in a wide variety of types, ranges and dimensions. 


Full details of all Ernest Turner instruments are given in Catalogue No. 85, available upon 


request. 


HIGH WYCOMBE - BUCKINGHAMSHIRE =: 





ELECTRICAL INSTRUMENTS LTD 


ENGLAND 
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FOR ACCURATE, CONSISTENT, RELIABLE MEASUREMENT OF QUANTITY 


Measuring quantities of materials from 1 ton Davy-United engineers are at your service to ensure 
upwards, with accuracies as high as 0.1%, Davy- the best results from any loadcell installation. Phone 
United loadcells are engineered for maximum Sheffield 49971 or write for further information. 


reliability and consistency. 


DAVY-UNITED — DAVY-ASHMORE GROUP 


DAVY AND UNITED INSTRUMENTS LIMITED - SHEFFIELD 
LONDON . STOCKTON . GLASGOW . MIDDLESBROUGH . HULL . PARIS . MONTREAL . MELBOURNE . SYDNEY . JOHANNESBURG SALISBURY CALCUTTA . BOMBAY 
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NEW galvanometer design gives 


STABILITY AND ACCURACY 


AETEC 8° 


Thermo-electric Indicators, and Resistance Thermometers 


Stability is a pre-requisite of accuracy — maintained over many years 

of use. The Galvanometer fitted in the new range of Negretti & Zambra 
Aetec Thermo-electric Indicators, Controllers and Electrical 

Resistance Indicators is of completely new design embodying 

modern techniques and materials giving high torque/weight ratio, ample 
gap between moving coil and magnet assembly, 

high sensitivity and low period. 


IMPORTANT FEATURES ARE: 


Accuracy guaranteed within + -5% of full scale deflection. 
Printed circuits in Multipoint Indicators and Switchboxes 
to give high reliability and low cost. 


Ease of adjustment and maintenance — chassis quickly 
removable from anti-magnetic screening case 


8-inch scale 


Multi-point indication— up to 5 points (thermocouple 
type) with built-in switch 

Up to 4 points (resistance type) 

Up to 24 points with external switchbox 


Ranges — up to 1600°C (thermocouple type) and 
up to 500°C (resistance type). 


For full particulars of these outstanding instruments please write for Publication 
E/15 (Indicators) and Publication E/17 (Pyrometer Controllers). A comprehensive 
range of specialized thermocouples and resistance thermometers and other accessories 
is also described. 

All Negretti & Zambra instruments are covered by a 2-year guarantee against 
defects of workmanship and materials. 





Thermocouple Pyrometer Interior of Electrical Resistance Pyrometer Controller with red Interior of Controller 
(5-point) Thermometer (4-point) and green signal lamps 


the name that means precision all over the world 


NEGRETTI | & ZAMBRA 
j 


Agents or subsidiaries in all major countries ' Head office: 122 Regent Street, London, W.1. Telephone: REGent 3406 


Works: Barnsbury, London, N.1; Aylesbury, Bucks; Chobham, Surrey; Southall, Middx. 
Offices at Birmingham, Cardiff, Glasgow, Manchester, Newcastle on Tyne, Leeds, 
Nottingham Sheffield. Repair depots at Birmingham, Leeds, Newcastle on Tyne. 
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940 switchboard 
instruments 


: and get.... 


good delivery-—vwithin a few weeks. 


reliability and stability — ensured by permanence of magnetic 
flux and high torque/weight ratio. 


accuracy -All instruments are individually calibrated. Accuracy is well within 
the limits specified in B.S.89:1954. 


on-site maintenance -The movements can be dismantled and 
re-assembled without disturbing their original accuracy. 


easy-to-read Gials-cClearly marked scales and specially shaped 
pointers facilitate routine reading at a distance and precise reading at close range. 


For literature giving details of the instruments in this range, please write to: 
The ENGLISH ELECTRIC Company Limited, INSTRUMENT DEPARTMENT, STAFFORD 


The English Electric Company Limited, English Electric House, Strand, London, W.C.2 
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Other units included in 


the range of Cockburns 
Measuring and Controlling 
Instruments are:- 


DIAL THERMOMETERS 


mercury in steel, vertical 
and angled models. 


AUTOMATIC SAMPLING UNITS- 


for regular draw-off of 
liquid samples. 
TEMPERATURE INDICATING 
CONTROLLERS 


for oil tank heating systems. 












gauges 
with zero adjustment 


These Bourdon-tube gauges, now being supplied by Cockburns, 
are exceptionally accurate, robust, reliable and keenly priced. Their 
design has been proved by extensive use in chemical, petroleum, 
refrigeration and marine industries throughout the world. 


The preliminary-pressure and fluctuation-shock inaccuracies com- 
mon to gauges with needle-stops are completely obviated in the 
compound design. The zero adjustment ensures complete accuracy 
over the whole scale, at all times, without recalibration. 


Standard gauges are available for all pressures, graduated in Ibs/in? or 
kg/cm2. A super quality gauge with heavy duty rotary movement 
designed in association with leading Oil Engineers is also available. 
Gauges with special corrosion or wear-resistant internals can be 
supplied. 


Cockburns Measuring Instruments 


A new standard of Accuracy, Robustness and Reliability 





COCKBURNS LTD 


CARDONALD - GLASGOW swWiI 


LONDON OFFICE: 175 PICCADILLY W1 
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TAPER 
LOCK 


DESIGN PILOT PRACTICALITIES No. 2 
260" to 1°020” dia. 




















A series to acquaint engineers with the very practical advantages 
of PILOT plug gauges which reduce gauging costs. 


The gauging member is held in the handle by means of a taper enabling it to 
be removed and replaced by a new end when worn undersize. PILOT handles 
unlike the B.S.I. design are smaller across the corners than the diameter of 
the gauging member so that the gauge can be used to check a deep hole equal to 
the length of the “GO” end plus the handle. The handles are heat treated 
aluminium alloy extruded bar of great strength, and are anodised in five colours. 


Red, Green, Blue, Amber and Self-colour for identification. The gauge ends 





are hardened to Rockwell C 65/68 and finished to -6 micro inches or better, 
and to within 20 millionths of ‘top limit’ (the maximum permissible manufacturing 


size in the BS specification). They are parallel to 20 millionths of an inch 





or less. In this way the greatest possible life is ensured. Your name is 
engraved upon the handle! 





“PRACTICALLY” PERFECT 














PLUG GAUGES 
PILOT PLUG GAUGE CO LIMITED - SWALLOW ROAD - COVENTRY - PHONE: 87341/2 oc 
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7 Special features 
of the Tinsley vernier 


potentiometer 


TYPE 4363E AUTO 


UII] «THe Tinsley Precision Vernier Potentiometer (Type 4363E- 


Auto) is one of the most precise instruments made, embodying 
thirty-five years’ development in the design and manufacture 
of this type of instrument. 

It incorporates 7 special features that give it accuracy, 
reliability, speed and ease of operation, and a wide field of 
applications. 


1. The potentiometer-is suitable for automatic control of stan- 
dardising circuit. 

2. A §-dial rheostat of precise steps replaces the drum rheostat, 
so that no sliding contacts are present in the current circuit. 

3. Use of the same wire throughout the circuit ensures accuracy 
independent of temperature. 

4. A small negative setting permits a true zero reading. 

5. A special 4-position selector switch enables the operator to 
employ three unknown potentials and the standard cell. 

6. Thermal e.m.f. generated by use of the switches cannot exceed 
0.2 microvolts (one-fifth of the least count) and under normal 
conditions is considerably less than this. 


7. All accessories are specially designed to give the fullest and 
most efficient operating use to this instrument. They are the— 





Type 4363E Auto 





Galvanometer Type SR 4 


ARON Ct VanOmeter Amplifier Type seta 


Automatic Current Controller Type 5388 
Standard Cell Battery Type 5312 

Volt Ratio Box Type 4281A 

Current Shunts (List 11) 


Full information on this, or on other scientific equipment, will 
gladly be supplied by 5 . 8 


MANUFACTURERS OF SCIENTIFIC INSTRUMENTS AND ACCESSORIES 


WERNDEE HALL SOUTH NORWOOD LONDON SE 25 
Tel: ADDiscombe 6046-8 
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Fielden 


FIELDEN ELECTRONICS LTD ‘ WYTHENSHAWE * MANCHESTER 


Phone: Wythenshawe 325! (4 lines) Grams: Humidity Manchester 
ALSO AUSTRALIA, ITALY, CANADA AND U.S.A. 


Branch Offices: London, Walsall, Stockton-on-Tees, Edinburgh (A. R. Bolton Ltd) & Dublin 
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control panel. 
of simple elect 
ROBUST. Seal ses printed 
slectronic circuit. Indicating er is driven by 
robust servo motor — there are no pivots, galvos 
or other delicate moving parts. Temperature 
sensing bulb is platinum resistance in stainless 
steel sheath tested to 2000 p.s.i. 
TRANSISTORISED for exceptional reliability and 
no warming up period. Operates from 12 volt 
battery or normal mains supply. 
REMOTE OPERATION. Indicator/controller can 
be a few feet or 300 feet away from the temper- 
ature measuring point—no adjustments required 
and with no effect on accuracy or performance 
and with instantaneous response. Control 
relay can be zero or 300 feet or more 
distant from indicator/controller and/or 
measuring point with no effect on 
performance and with rapid response. 
73 TEMPERATURE RANGES avail- 
able between —200° and +850°C 
with dials accurately calibrated 
in °C or °F. Scale length 13” with 
temperature spans as short as 
50°C or 100°F. 
ACCURATE & RAPID RESPONSE. 
Reproduces to within 0.2°C on 
shorter temperature ranges, to 
within 0.6°C on a 500°C span. 
Pointer will traverse whole range 
within 1 second. 












CONTROLLER 


10 AMP CONTROL CONTACTS provide both nor- 
mally open and changeover switching at 250 V 
A.C. 50 c/s. Pneumatic control if required. 

LOW COST — electronic accuracy and stability at 
a fraction of its previous cost. Write for price 
list or telephone Wythenshawe (Manchester) 3251, 
Trafalgar (London) 3154, Walsall 28343, Stockton 
68617, or Craiglockhart (Edinburgh) 5235 for 
quotation. 


Write for comprehensive brochure B5/I.P. and Price List 
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An engineer (escorting a 
passionate lover of spaghetti) may 
observe: coil winding is both 

a precise science and a fine 

art . . . only acquired after 
constant application (and much 
footing of bills by the escort). 
Because he is an electrical 
engineer, he may well recall that 
Westoo/ make a very special 
study of the whole field of coils 
and coil winding . . . their 
profound knowledge of everything 
that can affect the performance 
of a coil proves invaluable 

to progressive minded engineers. 


Over 1,000,000 Coils leave 
Westool—every year! 


Westool Coils for transformers, 
aircraft solenoids, contactors, 
magnets, ignition secondaries, 
magnetic clutches, rotors, lift brakes— 
and thousands of other types! 


Full technical information on request. 


ddl = 


See the revolutionary new 
‘SONAC’ ULTRASONIC SENSING 
AND SWITCHING SYSTEM 
at WESTOOL STAND No. PI73 at the 
Factory Equipment Exhibition 
Earls Court, November 13th to 18th 


~ INSTRUMENT PRACTICE 


mmm DERM ANENT 
ATTRACTION 


MAGLOY 


Registered Trade Mark 


cast permanent magnets 


The outstanding qualities of MAGLOY materials enable the 





production of precision-cast magnets, even of small sizes, to 
relatively close tolerances. In addition, aluminium and 
synthetic jackets, for mounting purposes, provide a complete 
safeguard against magnetic damage. 

High resistance to shock and vibration and to external 
magnetic influences, is further proof of the superiority of 
MAGLOY permanent magnets—produced at a plant capable 
of manufacturing a quarter of a million every week. 
Remember, Preformations Limited offer a unique research- 
design facility to Design Engineers in the electronics indus- 
tries. All the experience and services for the development 


of special designs to meet exacting needs are available. 


Preformations Limited 


ONE OF THE [ Plessey | GROUP OF COMPANIES 


CHENEY MANOR - SWINDON -: WILTS 


Telephone: SWINDON 6251 Telex: 44-385 
@®) PM2 
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Unequalled Light Sensitivity 
and Low Lag 






















Now, an RCA exceptionally sensitive photosurface 
ushers in a new family of advanced vidicons un- 
equalled anywhere for their light sensitivity and 


closely-controlled characteristics. 


The RCA-7735-A—double the sensitivity of the 
7735—provides good pictures at lower light levels 
with less lag than previously possible! This sensi- 
tivity and the tube’s lower lag make the 7735-A 
ideal for industrial use. 


Two short-length vidicon types featuring the same 
sensitivity as the 7735-A are offered for use in 
compact transistorized cameras. RCA-7262-A is 
intended for normal outdoor-indoor environments. 





New RCA photoconductor utilized 


in world’s: most sensitive vidicons 


Circle 311 for further information 







RCA-7263-A is especially designed for military or 
other applications involving shock, vibration, 
humidity and altitude. Both types operate at 30% 
less heater power than any other commercially 
available type of vidicon. 


All three of these advanced camera tubes feature a 
resolution capability of 600 to 900 lines, broad spec- 
tral response, and the high tube-to-tube uniformity 
that has become identified with RCA vidicons. 


For complete information about these RCA vidicons 
—the most sensitive in the world—get in touch 
with: Distributor Division, RCA Great Britain Ltd. 
Lincoln Way, Sunbury-on-Thames, Middlesex. 


The Most Trusted Name in Electronics 
RCA GREAT BRITAIN LIMITED 


(An associate company of Radio Corporation of America) 
Lincoln Way, Sunbury-on-Thames, Middlesex. Sunbury-on-Thames 5511 
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GD626 





D.E.F. 5011? 


D.E.F. 5011 and many other government specifications call for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentis adesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
of its applications. Our range is the most complete in Europe. 

If you can't meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


so...meet us. 
(on Ole) 2 ).. F. Vy fF | 


the vibration specialists 





GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 


390A 
Peak thrust 


8/600A Mk.11 
Peak 
thrust 
300Ib. 


 VG109Mk.111 “2 
,, Peak thrust 18,000Ib 


In addition to the vibration genera- 
tors there is a corresponding range 
of oscillators and power amplifiers 
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specify 


- 
d [ O d e S Hughes HS10 series are low cost alloyed junction silicon diodes characterized by 


good forward conductance and low reverse current at high temperatures. 

Made in Glenrothes, Scotland, the Hughes range of silicon and germanium diodes are subminiature devices with 
extremely stable electrical and mechanical characteristics. These diodes are specially designed and constructed 
to meet the most exacting requirements of military or commercial applications. They are double wire ended and 
fusion-sealed in a subminiature one-piece glass envelope to ensure complete isolation of the active elements from 
damage or contamination. The small size, combined with rigidity of construction and small mass of the elements, 
enable them to withstand successfully physical shock and vibration. 


LOW 
DOUBLE LOW 
REVERSE ® 
aa | BD) aa BD) CAPACITANCE 
LEAKAGE 
aa RELIABILITY ob ROAR OLA TE a = S 
AVAILABILITY ) 


Qualified engineers in our Research and 
Development laboratories at Glenrothes are 
available to help with your application 
problems. 


Home and overseas enquiries to: 


[ HUGHES INTERNATIONAL (U.K.) LTD 


Steichen nih cial laa cindn alinisidiin ema api aan eatvntareaneate ta titel ate 


KERSHAW HOUSE, GREAT WEST ROAD, HOUNSLOW, MIDDLESEX + HOUNSLOW 5222 
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For that 


special job ! 





*‘SL’ Desk Type 
Cases 


SPECIFY 


Datum 





Designed to perform their function most efficiently, Datum 


C A Ss e Ss standard instrument cases also present a trim, 


businesslike appearance. Give your equipment that 


immediate appeal which brings quick sales. 


‘LS’ Cases Fabricated from the finest quality zinc-coated steel. 


Engineered for maximum strength-to-weight ratio. 
Complete interchangeability ensured by special tooling. 


Wide choice of panels, chassis and handles. 


+ &£ & & & 


Completely versatile air control arrangements. 





‘SS’ Cases 





>. 


CABINETS - CASES - CONSOLES - CHASSIS UNITS 


==" DATUM METAL PRODUCTS LTD. | sist ounces 


COLNE WAY TRADING ESTATE - WATFORD-BY-PASS - WATFORD - HERTS 
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Thermocouple Alloys by— 


SB 2D) Fi 


Thermocouple alloys can only do as they are 
done by. Stability and long life in service 
are not achieved if anything is left to chance 
at the manufacturing stage. 

Thermocouple alloys ‘done by’ British 
Driver-Harris ‘do’ sterling work in all sorts 
of industrial temperature measuring appli- 
cations. The range of alloys including T1* 
and T2* (the only British-made base metal 
thermocouple for use up to 1100°C) is 
suitably all-embracing. 

Something you can only find out by 
actually putting us to the test is what we 
mean by that much overworked word, 
“service”. If you are in the market, in how 
ever small a way, for thermocouple wire or 
strip, it would almost certainly pay you to 
find out. 

T1*and T2* are wires ofthe nickel-chromium/ ; 
nickel-aluminium type for use at high temp- 
eratures and conform to the British Standard 
Specification 1827:1952 within the usual 

tolerances. They also meet the requirements [ 
laid down in Air Ministry Specifications 
1632 and 1705 covering extensions leads. 
Special Advance* wite (60/40 copper- . 
nickel) is for use with copper up to 400°C 
and with iron up to 900 C. The EMF 
requirements of these two combinations 
vary according to individual specifications. 
Special Advance* wires can be selected in 
most cases to meet these varying demands 
within the usual tolerances. 

Matched Advance* Iron Wires The non-avail- 
ability of a Standard Iron and the variation 
of EMF properties experienced with different 
iron supplies result in some difficulty in re- 
producing thermocouple EMF properties. 
To overcome this difficulty we are now able 
to provide a Special Iron wire matched with 
Special Advance* to meet certain standard 
EMF requirements within the normal 
tolerances. 


*Registered Trade Mark 





BRITISH 
waren DRIVER-HARRIS 
co LTD 


CHEADLE HEATH, 
STOCKPORT, CHESHIRE 





If you are interested in thermocouple alloys, then you may like to have a copy of 
Data Sheet No. 2 for reference. 
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Now 


Digital measurement 


...and DC 


BE Digital Voltmeter, 

type BIE 2114 

@ Decimal in-line display 
(4-digits, polarity and decimal 
point) 

@ +1 millivolt to + 999-9 volts 
in three ranges 

@ Accuracy 0-05", 

@ 103 milliseconds conversion 
time 

@ Automatic range selection 
with indication 

@ Greater than 50 megohms 

input impedance on the lower 

range 

Integral in-line printer drive 


BE Digital Voltmeter, 
type BIE 2116 
@ Decimal in-line display 


(5-digits, polarity and decimal 
point) 

10uV to 0999-9 volts in 5 
ranges 

Accuracy 0-01% 

90 milliseconds conversion 
time 

Automatic range selection 
with indication 

Input impedance: 

10 megohms on all ranges 
Integral in-line printer drive 





Please write for full particulars 


BLACKBURN ELECTRONICS LIMITED 


BROUGH, YORKSHIRE 


of AC... 





Newly introduced, the BE transistorised AC/DC Converter, 
BIE 2171, permits the measurement of AC voltages with a 
precision of 0°1°% of full-scale deflection. The instrument 
converts AC voltages into DC voltages equivalent to either the 
peak or rms (sine wave only) value. Readings can be taken 
directly from the meter on the front of the instrument, or the 
output can be coupled to one of the BE Digital Voltmeters, 
types BIE 2114 (4-digit) and BIE 2116 (5-digit). 


Specification of BIE 2171 


Frequency range and accuracy 


Input impedance on all ranges 
Input 
Input ranges (manually selected) 


Output on all ranges 
Calibration 


Long-term drift 

Gain stability 

Temperature range (ambient) 
Power supply 

Overall dimensions 

Weight 


40 c/s to 30 ke/s, 071% 

20 c/s to 100 kc/s, 0°25% 

1 megohm, 304uF 

Single-ended 

ImV to 10mV (accuracy 1% of f.s.d.) 
10mV to 100mV 


100mV to | volt accurac 
1 to 10 volts 1% of 
10 to 100 volts f.s.d. 
100 to 1000 volts 


1 to 10 volts 

Manually selected: peak or r.m.s. 
(0°707 peak) 

Less than 0°1% of f.s.d. 

0°1% of gain setting 

0 to 50°C 

110/250V, 50 c/s 

23°23" x 33" 14°25” 

26 Ib (approx) 


TELEPHONE: BROUGH 121 




















Member Company of Hawker Siddeley Aviation 
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TYPE Ri 
REDUCING 
VALVES 


A high-grade range for 


small-bore services 





These valves are of direct-acting spring-and-diaphragm 
| BODY. 3 in., } in., ? in. and 1 in., cast iron, bronze or 


type, suitable for small diameter lines on liquid, steam, , 
steel. 





air, or gas service. Though of simple, robust character, 
they are much more fully considered in design, con- TRIM. Metal-to-metal (flat or needle stopper), or 
; aad ; fluon soft-faced (renewable). 
struction, and range of application than is usual in 
valves of this class. DIAPHRAGM. Neoprene (nylon reinforced), or metal. 
MAX. INLET PRESSURE. Up to 1,200 p.s.i.g., 
Me . ; according to material, service temperature, 
of interchangeable control springs and trim types and ont tits dee. 


Accurately known characteristics, plus a wide choice 


sizes, ensure correct matching to conditions and 
MAX. REDUCTION RATIO. Up to 500 to 1, 


predictable quality of control. Once adjusted for service, 
according to flow capacity required. 


these valves will give dependable operation over long 





periods without further attention. MIN. REDUCTION RATIO. 1-2 tor. 


MAX. TEMPERATURE. Up to 600°F, according to 
materials. 


ee ee 
- 








(In 


For full specification 

and performance data, see 
7ublication No. 228B, 

free on request. 


BLAKEBOROUGH 





J. BLAKEBOROUGH & SONS LTD: BRIGHOUSE > ENGLAND 
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‘CONTINUOUS 
“AND 

~- AGGURATE 
~~ RECORDING 
OF ALL 
VARIABLES 


WITH 
PHILIPS 


RECORDERS 


Any physical, chemical or mechanical variable that 


























An instrument for every purpose 
POTENTIOMETRIC RECORDERS 


Single channel, double channel, and multiple channel can be expressed as a voltage signal can be accurately 
instruments up to twelve points. Ri é : 
RECORDER CONTROLLERS and continuously measured on a Philips Potentiometric 
Available with two position (on-off) or proportional control. i" F - - : 
MINIATURE POTENTIOMETRIC RECORDERS. Recorder. Whether required for inclusion in graphic 
Yecupy panel space of only 52 x 5? ins. Robust, sensitive ‘ * — 
and easy to fit. 3 chart speeds (each capable of panels or as separate units, these high precision 
multiplication by 60, on some types). ss 4 a 
X-Y RECORDER instruments are available in types to meet all 
Multi-range function plotter. Shows the continuous P P 3 : s 
relationship between two variables. Fast response on applications in research and production. Their response 
axes. 
AUTOMATIC MEASURING BRIDGES is rapid, and their reputation for dependability 
(Indicate but do not record.) Available in both linear and ‘ M _— P 
circular scale types. is high. Write for descriptive literature. 


sow ausumurors 0 OS" RESEARCH & CONTROL INSTRUMENTS LTD 


Instrument House, 207 King’s Cross Road, London, W.C.1 


Tel: TERminus 2877. Telegrams: Racil, Kincross 
(RCLOO73) 
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HOFFMANN 
instrument bearings... 

fitted ‘ : 
exclusively to bs 


THE MARCONI MARK IV 
TELEVISION CAMERA 







NEW ADVANCE 


Sensitivity, stability, consistency, and reliability— 
all are qualities of the new Marconi Mark IV 





television camera based upon a 45 inch image 
orthicon pick-up tube. 

The Marconi Mark IV _ has an 
exceptionally good performance under either 
natural or artificiai light, and such high stability 
of circuitry that a consistently high quality picture 
can be held without frequent re-adjustmert of 
controls. In the B.B.C. Studio Number Three, the 
vision control officer is responsible for the controls 
of up to six Mark IV cameras. Obviously, each and 
all of these must be unfailingly consistent in optical 
and electrical performance. Equally their 
mechanisms must respond smoothly and_ instan- 
taneously to the requirements of control. Here 
fourteen Hoffmann bearings play their part, ranging 
from + to % of an inch bore. 

They are depended upon to give ease 
and smoothness of movement in such vital com- 
ponents as the Turret Mechanism, the Focusing 


Mechanism, and the Remote Iris Mechanism and 
N Filter Kit. 


BALL AND ROLLER BEARINGS 


Hoffmann Technical Service is freely available; 
we shall be pleased to help in your next project. 





BRANCH OFFICES AND STOCKROOMS IN ALL PRINCIPAL TOWNS 
TELEPHONE: CHELMSFORD 3151 TELEX No. 1951 
HEAD OFFICE AND WORKS: THE HOFFMANN MANUFACTURING CO. LTD., (P.O. BOX 7), CHELMSFORD, ESSEX. 
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FREQUENCY 





SYNTHESIZERS 








with CRYSTAL 
ACCURACY 
TO 


10) Mula 































for error-free synthesis 
over an extremely wide range. Error-free 
because the measuring frequency may be 
rigidly locked to the 100 kc/s reference in 
discreet steps as small as 100 c/s with accurate 
interpolation between steps. This is achieved 
by novel phase discrimination and control 
circuits plus positive visual indication. 

For applications requiring precise fre- 
quency measurement and control, the versa- 
tility of this equipment is almost limitless. 
For example, starting with the ND5 Fre- 
quency Decade for basic measurements in 
the range | kc/s-30 mc/s one may add inter- 
polation oscillators, frequency multipliers or 
dividers, output amplifiers, frequency com- 
parison oscilloscopes and drift recorders, as 
well as many other types of accessory units. 





for further information contact 


Sole agents for U.K 


ELLIOTT BROTHERS SALES AGENCIES LTD 


A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 


Tel. ELSTREE 2040 Ext. 42 ELSTREE WAY, BOREHAM WOOD, HERTS. TELEX 22777 





OcTOBER 1961 


INSTRUMENT PRACTICE 122] 
































Circle 322 for further information 











Ideal for all complexiometric titrations involving colour 
change including calcium, calcium magnesium, fluorides, 
etc. 


Potentiometric attachments are provided for the micro 
determination of chloride. 





DEMONSTRATED * Speedy, accurate results are soniined independent of the 
WITHOUT OBLIGATION vagaries of the human eye. 


AT YOUR PREMISES x “EEL” Micro Pipette, with necessary supports, is available 
OR LABORATORY to assist in determinations of micro quantities of solution. 


Economically priced, the instrument sets a high standard 
of performance. 


Fuller details available on request. 


EVANS ELECTROSELENIUM LTD 


Sales Division 93, St. Andrew’s Works, Halstead, Essex 
Telephone: Halstead 2461 





SALES AND SERVICING AGENTS THROUGHOUT THE WORLD 
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To supply the continuous flow of accurate functional information on which 
efficiency in every field of industry depends today, SmMiTHs Industrial Division 
provides appropriate instruments and installations for indicating, counting, 
controlling or recording such variables as speed, time, flow, pressure, 
temperature, quality, volume and quality. If you have an information problem 
concerning the functioning of any equipment, however difficult, let us send a 
Technical Representative to see you. Even if the answer does not already 


exist, we can probably evolve it. 


eis 


SMITHS 


INDUSTRIAL 
DIVISION 


The Industrial Division of 

S. Smith & Sons (England) Lid., 

Chronos Works, North Circular Road, 
London, N.W.2. Telephone: GLAdstone €| 
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HIGH VOLTAGE 
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HIGH CURRENT 
SERIES 





MINIATURE 
MOVING COIL 
SERIES 


NORMAL DUTY 





SERIES 
GATE OPERATED 
SERIES _— 
& = 
J MINIATURE 
SERIES 





aa oe On a Oe) 





PNEUMATIC 
TIME-DELAY 
SERIES 


RELAYS 


STEVENAGE, HERTS 





lustrated technical data sent on request : 
CAXTON WAY, 


LECTRO METHODS LTD., General Products Division, 
elephone: Stevenage 2110-7 
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TYPE B4 


MODEL A: 100kc/s to 80Mc/s 
in 6 bands 


MODEL B: 30kc/s to 30Mc/s 
in 6 bands 


Calibration accuracy of both models is -+-1%, 





NETT PRICE IN U.K, 


£76 


Full technical details in 
Leaflet D38 available on request 


















OUTPUT IMPEDANCE: 





The ‘Advance’ B4 Signal Generator is a well tried and proven 
instrument which incorporates special features consisting of a 
monitored r.f. output and variable modulation depth (which 
is also monitored), an 80 dB attenuator of special design pro- 
vides exceptional accuracy of attenuation throughout the 
frequency range and an unusually low leakage factor is achieved 
by triple screening of the r.f. oscillator, and by mounting the 
calibrated dial on the outside of the case. 


EXTERNAL MODULATION: 



























Advance COMPONENTS LIMITED 





ROEBUCK ROAD + HAINAULT « ILFORD * ESSEX * TELEPHONE * HAINAULT 4446 





75 ohms unterminated (50 ohm model 
available on request): termination pad 
supplied to provide output impedances 
of 37 and 10 ohms and a dummy aerial 
facility. 

INTERNAL MODULATION: 

400c/s 10% modulation depth O to 
80°, 10%. 


et PINS TRUMENTS DEVESTOIN Je it iil 


MODEL A: 10c/s to 30kc/s; modulation 
depth 0 to 80%. 

MODEL B: 10c/s to !0kc/s; modulation 
depth 0 to 80%. 


AUDIO OUTPUT: 
0 to 10 volts into 600 ohms at 400c/s 


R.F. LEAKAGE: Less than | microvolt 


IT/GD70 
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RELAY § 





30 CIRCUIT ARRANGEMENTS 
ON STANDARD BASE 





FRONT WIRING ENCLOSED BACK WIRING 





Arrow Relays are C.S.A. approved (No 13336 at 110 volts A.C.) 
and embody these outstanding features: 


@ Up to 30 circuit arrangements on the standard base. 
@ Available for surface mounting, back of panel wiring or enclosed. 
@ Completely silent in service. 
@ Silver to silver butt type contacts. 
Arrow Relays are rated up to 10 amps per pole at 230v. A.C. 


Operating coils, of low wattage consumption and continuously 
rated, are available for 6 to 55ov. A.C. and 6 to 230v. D.C. 





Send for the ARROW MS Il CATALOGUE today 








ARROW ELECTRIC SWITCHES LTD - BRENT ROAD - SOUTHALL - MIDDLESEX 
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THE GENERATION OF COMPLEX LOW FREQUENCY WAVEFORMS... 


has hitherto been possible only with extensive electronic circuitry —if, in fact, 
generation was possible at all. Now, with the VLF Function Generator Type 
SG88, ANY waveshape— mathematical or non-mathematical, no matter how 
complex or irregular and provided only that it is a single valued function and 
repetitive—can be generated. 

New techniques can be applied to old problems, for the generator can be used 
in any application necessitating a repetitive cycle of events. Heartbeats, fuel- 
flow simulation, tidal effects, servo-system tests, load-cycles— 





VLF FUNCTION GENERATOR SG88S 


° . Frequency Range: 0.005—50 c/s. 
. . Output Voltage Range: 200 V to 22V peak to peak. 

. . Frequency Calibration Accuracy: + 1 % Full Scale. 

. . Generation by servo controlled optical mechanical system. 
* . Automatic frequency sweep facility. 

* . Direction of rotation and waveform reversible. 

+ . Rapid change of waveform by interchanging glass discs. 
/\ Nett price in U.K. £475. 0. 0. 


SA UP WN = 





1 
& \ Advance» COMPONENTS LIMITED 
LAW 7 INSTRUMENTS DIVISION 
SBI/3 y) ROEBUCK ROAD + HAINAULT + ILFORD « ESSEX - TELEPHONE: HAINAULT 4444 
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“SUNIGLEAN’ ASSEMBLY 


PURPOSE-BUILT 


TO YOUR OWN 
REQUIREMENTS / 


YOUR CHOICE OF GENERATOR! 
























Your own choice of no less than five Dawe “ Soniclean” 
Generators with power outputs ranging from 40W 
average (80W peak) to IkW average (4kW peak). Your 
Dawe technical representative will advise you on 
your actual power needs. 


YOUR CHOICE OF TANK UNIT / 










Any shape of cleaning tank can be supplied fitted with 
up to eight immersible transducers. Or, if required, 
immersible transducers can be fitted to your existing 
cleaning tanks. 


YOUR CHOICE OF FILTER/ 


Circulation, filtration and temperature control of the 
cleaning solution can be most effectively provided for 
by installing a Dawe Filter Unit. Several models are 
available. 








Individual requirements are bound to 
vary according to the type and volume 
of cleaning work carried out. Why not 
call in a Dawe technical representative 
and ensure a completely balanced instal- 
lation, purpose-built to your individual 
requirements. 


NOW YOU CAN HAVE A COMPLETE 


DAWE INSTRUMENTS LIMITED 


Western Avenue, Acton, London, W.3. Telephone: ACOrn 6751 


A MEMBER OF THE Si” GROUP OF COMPANIES 












2000-500W ‘“‘Soniclean’’ Gene- 
rator Type 1152B 





Section of tank showing typical j 
installation of four immersible 
transducers. ’ 














Filter Unit Type 1182 
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Commonwealth Oil Refinery, Co., Ponce,¥Puerto 
—a complete MICROSEN{installation. 
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For full details of the 
MICROSEN range of instruments, contact 

ETHER LTD., Microsen Division, Caxton Way, 
Stevenage, Herts :: Stevenage 2110-7 





















In association with Robertshaw-Fulton Controls Company,,U.S.A. 
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UNICAM 


SP. 500 








F 








SPECTROPHOTOMETER 


For Ultraviolet, Visible and Near Infrared analysis of compounds the SP.500 
e Spectrophotometer is accepted as standard equipment in every laboratory. 
m aln & One essential which contributes to the highly accurate data provided by the 
SP.500 is a stable mains supply or the use of a lead acid storage battery. For 
those users who prefer a mains supply, Labgear Ltd. have developed the 
‘Spectrophotometer Power Supply’ pictured below and after thorough test- 
ing we are satisfied that in all but the most adverse conditions this accessory 


Oop eration will provide the necessary degree of stabilisation. 


with 





the 115D 








STABILISED POWER SUPPLY 


The unit employs a conventional series stabilizer system, a compensating double zener 
reference being used to provide a high degree of stabilisation. Particular care has been taken 
in the design to minimise the temperature rise of the sampling and control components due to 
the heat dissipation in the series regulators. The use of the latest type power transistors 
together with cast alloy heat sinks permit the unit to operate in high ambient temperatures 
under adverse mains input conditions. First quality components are employed throughout 
making the unit suitable for pan-climatic use. 


UNICAM INSTRUMENTS LTD +: YORK STREET . CASSStSSE 
.202 
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AEI 


ADVANCE 


100 AND 80 AMP 
SILICON-CONTROLLED RECTIFIERS 


FOR MOTOR CONTROL, HIGH-POWER STATIC SWITCHING, SERVO SYSTEMS, 
HIGH-POWER INVERTORS, AND REGULATED D.C. POWER SUPPLIES. 
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INFORMATION 


OUTSTANDING FEATURES 


* HIGH POWER (TENS OF KILOWATTS) CAN BE CONTROLLED BY LESS THAN 2 WATTS * LOW FORWARD 
VOLTAGE DROP—THUS HIGH ELECTRICAL EFFICIENCY * RUGGED ENCAPSULATION * HERMETIC SEAL 
* HIGH-EFFICIENCY HEAT SINK MOUNTING 






































sine wave operation up to 3 Kc/s. 


FEATURES 


ments. 


vided with each controlled rectifier. 
Dimensions for all types are as shown on the right. 











Encapsulation All AEI Silicon-Controlled Rectifiers are 
hermetically sealed in metal glass enclosures back- 
filled with dry inert gas to ensure long life in all environ- 


Mounting The CR100 and CR80 are mounted on a sub- 
stantial nickel plated copper base providing efficient 
thermal and electrical contact. A fixing ring is pro- ] 











Frequency: The ratings given apply without derating to 





i 

o38 1007, 

85 807, 
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7 BASE TEMPERATURE 











Temperature: The provisional curve for derating with tem- 











perature is shown below. 





100-AMP TYPES CR100- 21 51 71 101 151 201 e251 £801 
Peak Forward Working Voltage (Volts) 25 50 75 100 150 200 250 300 
Peak Reverse Voltage (Volts) 25 50 15 100 150 200 250 300 
Max. Mean Forward Current (Amps)* 100 100 100 100 100 100 100 100 
Max. Recurrent Peak Forward Current (Amps) 500 500 500 500 500 500 500 500 
Max. Forward Voltage Drop at 350 Amps Peak (Volts) 2 2 2 2 2 2 2 2 
Max. Trigger Firing Current Required (Amps) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Max. Trigger Firing Voltage Required (Volts) 4 4 4 4 4 4 4 4 
Max. Peak Trigger Current (Amps) 2 2 2 2 2 2 2 2 
Max. Mean Trigger Current (Amps) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
Peak Forward Trigger Voltage —anode + ve (Volts) 10 10 10 10 10 10 10 10 
Peak Forward Trigger Voltage —anode —ve (Volts) | 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Peak Reverse Trigger Voltage 5 5 5 5 5 5 5 5 
80-AMP TYPES CR80- 21 51 71 101 151 201 261 301 
Peak Forward Working Voltage (Volts) 25 50 75 100 150 200 250 300 
Peak Reverse Voltage (Volts) 25 50 75 100 150 200 250 300 
Max. Mean Forward Current (Amps)* 80 80 80 80 80 80 80 80 
Max. Recurrent Peak Forward Current (Amps) 500 500 500 500 500 500 500 500 
Max. Forward Voltage Dropat350 Amps Peak(Volts)} 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Max. Trigger Firing Current Required (Amps) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Max. Trigger Firing Véltage Required (Volts) 4 4 4 4 4 4 4 4 
Max. Peak Trigger Current (Amps) 2 2 2 2 2 2 2 2 
Max. Mean Trigger Current (Amps) 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
Peak Forward Trigger Voltage — anode + ve (Volts) 10 10 10 10 10 10 10 10 
Peak Forward Trigger Voltage —anode—ve (Volts) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Peak Reverse Trigger Voltage 5 5 5 5 5 5 5 5 
*Ata conduction angle of 180° and base 

temperature of 50°C. 












HOLE 
"040 DIA. 











PLEASE DON’T TEAR OUT THIS 


ADVERTISEMENT— 


Others will want to see it. If you 
would like to have full details of 
these, or any other AEI electronic 
components for that matter, all 
you have to do is write to AEI 
at the address below. Data sheets 


with detailed infor- 
mation will be sent 
to you without 
charge. 


DON'T DELAY—uwrite 
now and be sure of 
receiving latest news 
of these and other AEI 
components as they 
become available. 











y+4-t-Yoloir-)4-1e mm —i[-1edialot-l im lalelel-j¢ai-1-m Mal aalia-te| 


ELECTRONIC APPARATUS DIVISION, VALVE & SEMI-CONDUCTOR SALES DEPT. 
CARHOLME ROAD : LINCOLN : TEL: LINCOLN 26435 
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major 
advance In 
SOLENOID 


VALVES 














Extra heavy industrial type construction with 
tight seating assured 


for manufactured and natural gas, air, propane, 
butane, water, petrol and light fuel oil—to 180°F. 


Mount this new Dewrance ASCO Low Pressure 
Solenoid Valve in any position without affecting its 
Operation. For pressures up to 7 psi, the Bulletin 
8030A helps give full design flexibility to gas pilot 
applications on industrial ovens and furnaces—auto- 
matic dispensing and vacuum holding applications. 
This valve combines ruggedness with simplicity by 
housing a single moving element—the stainless steel 
core and composition disc—in an extra heavy forged 
brass body. Operation is just as remarkable. Energiz- 
ing the solenoid with only 10 watts provides positive 
opening action. Both 3” and 3” pipe sizes feature 
oversized ports (” orifice) for greater flow at an 
exceptionally low pressure drop. There’s one source 
that solves virtually any solenoid valve problem— 
Dewrance ASCO. For full data on this new Low 
Pressure Solenoid Valve, write today for Application 
and Development Report 8030A. 


DEWRANCE & COMPANY LTD. 
GREAT DOVER STREET, LONDON, S.E.I 
Telephone : HOP 31/00 (12 lines) 
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ELECTRONIC 
FLAW 
DETECTOR 


Using the eddy current principle, the 
Teledictor flaw detector is a versatile 
instrument for use in batch or automatic 
production of non-ferrous tubes and 
sections. Immediate detection of flaws can 
be signalled by visual or relay method, 
the latter enabling completely automatic 
sorting/to be carried out. 

The unit can very simply be incorporated 
into automatic production lines, and a 
comprehensive range of coils is available. 
Special purpose coils and sorting 
equipment can be made to specification, 
and enquiries are invited for any flaw- 
detection problem. 


Other equipments are also available for 
testing ferrous material. 





TELEDICTOR LIMITED 











GROVELAND ROAD, TIPTON, STAFFS. Tel: 2828 


Manufacturers of encapsulated coils, all types of iron-cored transformers up to 20 
KVA (air cooled) solenoids, loudspeakers and specialised electronic equipment. 
A Duport Company Members of R.E.C.M.F 

WW 63 
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first in level 


Full range of instruments and 
typical applications are 
Outlined in a new 12 page 
colour booklet, GL2/I.P. 


@ Send for your copy today 
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LEVEL CONTROL 


& INDICATION 


Today, all over the world, many thousands of 
Fielden Tektors and Telstors are providing 
KaVas4 Mmone dah dae) mre tale Mm laveiior-helelammie)a@r-liiilel-) an -0 0-187 
kind of liquid and free-flowing solid. 

They are first preference because they have 
stood the test of time; they are stable, 
reliable, robust and, above all, — the finest 


value for money. 

@ Extra long cable lengths to permit centralised 
foreyah age) | 
No moving parts in the container 
Wide range of instruments to meet all needs 
Fail-to-safe features 


Flame-proof models available 





CENTRALISED LEVEL CONTROL 


FIELDEN ELECTRONICS LTD : WYTHENSHAWE - MANCHESTER 


251 (4 al 


\USTRALIA, ITALY,CANADA AND U.S.A 
kton Te Ed 


Offices: London, Walsa > 
(A. R. Bolton & Co. Ltd.) & Dublin. Ag 
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accurate measurement of liquid flew 


This new range of FIRTH CLEVELAND FLOWMETER EQUIPMENT sets high 
standards of accuracy in the measurement of liquid flow—both for rate and total quantity. 


Flow rates from 0.25 to 300 g.p.m. 
Longscale indication of rate of flow 


Total throughput shown in digital form 
on electronic or electromagnetic display units 


Turbine Type Transmitter is glandless; has only one moving part. 













FLOW TRANSMITTER (TURBINE TYPE) 


Available in sizes from $” to 2” bore. Temperature 
ranges of standard units from — 200°C. to +160°C. 
Operating pressure up to 2000 p.s.i. Construction in 
corrosion resistant stainless steels. Used in 
conjunction with the F.C.1. Frequency Converter 

an output signal proportional to rate of 

flow of 0-1mA is obtained giving rate indication. 








ELECTRONIC SCALER 
AND TOTALISER UNIT 


Total flow indication by means 
of scaler and six digit 
electro-magnetic counter. 
Suitable for Bench or 

Rack mounting. 








FLOW RATE INDICATOR 


Suitable for flush or projection mounting. 
Available in dial sizes of 4”, 6” and 8” 
which can be scaled in gallons/hour, 
litres/sec, percentage of full flow etc. 





We shall be pleased to send you information 
about any or all of these units. 


OWMETER EQUIPMENT | = 


Firth Cleveland Instruments Limited, 7 Cleveland Row, London, S.W.1. WHitehall 3100. &) 
~~, 


Works and Head Office: Treforest, Pontypridd, Glamorgan A MEMBER OF THE FIRTH CLEVELAND GROUP 
CRC 35G 
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a PHILIPS 


TOOL FOR THE 
ELECTRONICS 


Broad Band Millivoltmeter GM 6012 


Mains supply: 


Frequency range: 
Overall accuracy: 


Input impedance: 
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ENGINEER 


Technical Data 


Eminently suitable for measurements in the acoustical 
and ultrasonic fields, electrical measurements on I.F. 
and A.F. amplifiers, on carrier telephone installations, 
and of mechanical vibration. 


Measuring ranges: | mV — 300 V f.s.d. 


dB scale from — 80 dB... 52 dB 
0 dB = 1 mW into 6002 (0.775 V). 


2h. ..« 1 Wen. 
20 c/s... 100 kc/s +4 


2.5% 


2c/s...1 Me’s better than + 5%. 


1 mV to 3 V,4 MQ in parallel with 20 pF. 


10 V to 300 V, 10 M22 in parallel with 10 pF. 


110-245 V. 40-100 c/s. 


© PHILIPS range of Electronic Voltmeters 





























Type Frequency AC voltage ,. DC voltage Input 
Sis.d. ‘ Sd. 3 
range AC current DC current impedance 
GM 6020 DC only _ ' 100 n2vV — 1000 V 1 MQ2)/20 wk Automatic polarity 
100 puA — 10 vA 100 M22//10 uF indication by 2 lamps 
(d) 
< GM 6012. 2c/s—1 Mc/s 1 mV — 300 V — 4— 10 MQ Amplifier (60X) can be 
= (d) 20 — 10 uF used simultaneously 
= GM 6014 1 kc/s — 30 Mc/s I mV —30V — 50 kQ — 50 MQ 
= (d) 7—2 pyF 
GM 6025 0:1 Mc/s — 800 Mc/s 10mV— 10 V — 35 kQ//1 uF 
(d) (c) 
P 817.00 30 c/s — 10 ke/s 3 V— 1200 V 60 mV — 1200 V AC 1:6 kQ/V Resistance measurements : 
600 vA—3A 30nA—3A DC 40 kQ/V 12 — 10 MQ 
& GM 6000 = 20 c/s — 100 Mc/s 1 V— 300 V 1 V— 1000 V AC 1:0 MQ2//8 wk Resistance measurements : 
= : DC 10 MQ 102 — 5 MQ 
3 (b) 
= GM 6009 20 c/s — 100 Mc/s 1 V— 300 V 300 mV — 1000 V AC 1°5 MQ2//8 wuF Resistance measurements : 
= 300 2A — 300 mA DC 3 — 10 MQ 102 — 1000 M2 
§ (a) (b) 
Resistance measurements : 
GM 6058 40 c/s — 1000 Mc's 1 V— 300 V 1 V — 1000 V AC 2 MQ//1-5 wuF 12. — 1000 MQ 
1pA—I1A 06uA—I1A DC 20 — 30 M2 Capacitance measurements 
(a) (d) (b) 30 uF — 3 uF 





(a) to 30 kV with the aid of the H.T. probe GM 4579B (b) at 1 Mc/s (c) at 200 Mc:s (d) for these ranges internal calibration standard(s) are provided 
SS aN RS SEA YI Ae PRA PITT ZOE PTE RE STE. EAN TERT IE ENTE 2A LIMITER INI SERN RN 


Sole Distributors in U.K. 


RESEARCH & CONTROL INSTRUMENTS LTD Instrument House, 207 King’s Cross Road, London W.C.1. TER 2877 
ETT 
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COULTER 
COUNTER 


Operating with a speed and accuracy 
previously unattainable, the Coulter 
Counter produces data on particle 
size, count and size distribution fast 
enough for flow-line process control. 
/ # In the Coulter principle a dilute sus- 
" pension of the sample in an electro- 
lyte is drawn through a smali aperture 
through which a current is flowing. 
The passage of each particle changes 
the resistance of the aperture propor- 
tionally to its volume and the resultant 
pulses are amplified, scaled and 
counted at various threshold levels, 
giving a size distribution from 0.5 
microns to 300 microns. 


CHOCOLATE 
COCOA AND 
SUGAR SIZING 


l 
I 
U/ 
































Over 1500 Coulter Counters are already in service in industry 
and medicine. Full details and technical literature will be sent 
on request. 


COULTER ELECTRONICS LTD 
2-4 ASHWELL STREET, 


ST. ALBANS, HERTFORDSHIRE 


Telephone: ST. ALBANS 50828/9 
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An all-British analyser designed specifically for a duous 
chemical plant service. Faraday’s direct method for 
measuring magnetic susceptibility has been mod-rnised 
to give a rapid and specific measurement free fro: tech. 
nical snags of the magnetic wind principle. The celicate 
suspension is replaced by rare metal, providing a virtuall 
unbreakable measuring system. The analyser is ideal for 
boiler control and chemical process use. 
F.S.D. 1°, to 100°, in six ranges. Rapid response 
95°, response to input step-change achieved in 8 second 
with maximum sample flow-rate. Metal du:b-bel 
suspension proved against shocks of 2,000 g. Unaffected 
by viscosity, thermal conductivity and density, and in. 
sensitive to tilting and changes in sample flow-rate 
Proved by years of plant use. 


SERVOMEX; DCL 83 THE MOST 
ADVANCED OXYGEN ANALYSER 
FOR CONTINUOUS SERVICE 

UNDER ARDUOUS CONDITIONS 


Also available is the DCL 101 Portable Oxygen Analyser 














_ Full details and expert technical advice from +— 
Servomex Controls Ltd., Chemical Instruments Division fy 


Crowborough, Sussex. Telephone Crowborough 1247 





1236 INSTRUMENT PRACTICE 


OcTOBER 1961 








IT GC 


Oc 


1a ion 

a duous 
hod for 
dernised 
O11 tech- 
Gelicate 
virtually 
ideal for 


sponse 

} seconds 

lurnb-bell 

naffected 
and in. 

low-rate 


AOST 
{SER 


10NS 


. 1961 








Circle 339 for further information 


alev. stabilized 
d.c. Supply at 4 amps // 
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How to obtain high current 
constant voltage D.C. supplies? 
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You could use cumbersome batteries, with 
their need for constant attention, but it is = 
far simpler and certainly more reliable to use f 
one of the new ‘Advance’ Constant fey é 
Voltage D.C. Supply Units. This latest development in the YY SG 4 
application of Constant Voltage Transformers can be used to Lg 
provide various d.c. supplies up to quite high current levels, as used SA 
in computers and data processing equipment. We shall be pleased to y 
arrange for one of our technical representatives to call and discuss your 
requirements. 
These new D.C. Supply Units... . 
@ Provide HIGH CURRENT OUTPUT AT LOW COST Nett Prices 
@ Are SMALL IN SIZE AND WEIGHT FOR VA OUTPUT TYPE OUTPUT RATINGS in UK. 
@ Have HIGH ENERGY RESERVOIR, thus are suitable ee er eh ers eS 
: : , DC.1 6 volts 1.25 amp £20 
for pulse, intermittent or variable loads DC2 6 volts 4.00 amps £25 
@ Operate with HIGH EFFICIENCY DC.3 12 volts 1.25 amp £20 
DC.4 12 volts 4.00 amps £27 
DC.5 24 volts 1.00 amp £20 
DC.6 24 volts 5.00 amps £30 
DC.7 48 volts 1.00 amp £20 
DC.8 48 volts 4.00 amps £35 




















CONSTANT 
VOLTAGE 





D.C. POWER SUPPLIES 


Full technical de tails available in Leaflet CB.1G1 


Advance COMPONENTS LIMITED 


en MAINS STABILIZATION DIVISION |. 
ROEBUCK ROAD « HAINAULT « ILFORD * ESSEX * TELEPHONE : HAINAULT 4444 


e ° e . e * e . . e e e > - © ° . 
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NEW K.D.G. 





K.D.G. introduce their NEW range 
of Mercury actuated pressure switches. 
Ranges from 0—30 to 0—5,000 


p.s.i. with variable differential set 





scales—independently adjustable. 
Adequately suited for most liquids 
and gases. 
Weather-proof/Flameproof versions 
available for groups |, 2, and 3. 
B.S.P. or equivalent A.P.I. threads 


available. 


, 


* &BLONDON + 


IN ASSOCIATION WITH 
STOW & PARTNERS LTD 


range of MERCURY 


switches 
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Full details and specifications of the complete K.D.G. range 
are readily available 


K.D.G. INSTRUMENTS Ltd 


Manor Royal Crawley Sussex Tel.: Crawley 2515] 

























in several sizes. 


AVAILABLE ON APPLICATION 


WOLVERHAMPTON 








i —————— — 


FULL PARTICULARS AND SIZES ARE 


FAFNIR BEARING COMPANY LIMITED 


The bearings illustrated 
are actual size. 


MINIATURE BEARINGS 


ranging in size from |.5 mm. o.d. upwards. 
Also super-precision and sealed ball bearings 


REGD. TRADE MARKS: F.B.C. FAFNIR 
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| ER FPLAME- TRAP 
ANCILLARY UNIT ii) 


oot 


This new safeguard, the ETHER Flame-Trap Ancillary Unit, Type 
350, will be invaluable in industries where pre-aerated gas or 
pre-mixed gases are used. At present, a flame-trap is normally 
provided to arrest the flame temporarily when a blow-back 
occurs, but unless it is noticed, the flame will ultimately burn 
through the flame-trap. 





Now this hazard need no longer exist. The ETHER Type 350 





ENQUIRIES, SALES & SERVICE: introduces a detector in front of the element of the flame-trap 
by means of which the supply of gas is shut off, or an alarm 
Combustion given, within a fraction of a second of a blow-back occurring. 


The Type 350 is foolproof, compact and low in price. It can 
Safeguard and readily be adapted to fit all existing flame-traps. 

‘ Illustrated technical data forwarded on request. 
Solenoid Valve 


Division 7 a 


‘|e 
Ely 




















Caxton Way, Stevenage, Herts : Stevenage 2110-7 
— Tyburn Road, Erdington, Birmingham, 24 : East 0276-8 


7 Representatives throughout U.K. ; 
1961 agents in all principal countries. 
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DES-P DA15-P 

MINIATURE PLUGS AND SOCKETS 9 WAY b.£9-s 16 WAY 5ais-s 
SELF POLARISED - NYLON MOULDINGS 

DB25-P DC37-P 

GOLD PLATED CONTACTS 25 WAY pe0s-5 37 WAY 5637-5 


Send for technical information to:— 


McMURDO INSTRUMENT CO. LTD - ASHTEAD - SURREY - TEL: ASHTEAD 3401 


A TIME TESTED 
Success Series 











For use on air up to 150 p.s.i. with full 4” bore 
screwed }” B.S.P.—give rapid action of largest 


3 & 4 WwW A Y cylinders and diaphragms. 


These valves have an electrical consumption 
S 0 L E N 0 { D of only 10 watts, they are capable of acting at 
speeds up to 300 cycles a minute. Moving 


0 P E R A T E D parts have low inertia, giving millions of 
trouble-free operations. 
VALVES 
Write for illustrated literature. 


Types SPC3 al eXANDER CONTROLS LTD., 


& SPC4 Reddicap Hill, Sutton Coldfield, 


Warwickshire. 
Telephone: SUTton Coldfield 5227-8-9 


MEMBER OF THE CONCENTRIC GROUP OF COMPANIES © 








a T+ » « FORUEE WITH —_ “= cf 
| Min-operated Diaphragms ALCON 
| | Cylinder-opevated Valves 
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suite SOLID STATE 
| CIRCUIT ELEMENTS 
>LUS the transi/storized chopper 


Circle 345 for further information 
with 
NG LIFE @ SHOCK-PROOF ENCAPSULATION e COMPACTNESS — only 1}i” x 1)’ dia. @ COMPETITIVE PRICE e IMMEDIATE DELIVERY 


rovide the pre-assembled stages of a complete D.C. amplifier 


d separately 
ve a wide 
riety of other 
plications 





PLIFIER SA10 


zeneral purpose single stage 
401 olifier for use in conjunction 
6177 h other elements forming 
anemia ’. amplifiers in servo sys- 
ms, computers etc. Nominal 
in of 150 may be cascaded 
rgreater gain with negative 
biback. Impedance matched. 


PCILLATOR soi 


vides driving voltage of § 
angular wave-form for 
pper and de-modulator. 
quency dependent on input 4 
age (maximum frequency ¢ 
fs 800 c/s). 


EMODULATOR SDi11 


‘t_ amplification comple- 
it to chopper. May be used 
unt clamp or series gate. 
ches from d.c. to 1000 c/s 
iching capacity of — 60V 
= peak). 


al. 





“* What! You haven’t heard about the new transistorized chopper? All four solid-state circuit elements 
‘ , transistorized wherever possible for 
§the Electronic Modulator SM10 recently launched by TMC - the first rte se po tthecgonrttcll reliability) 
ly encapsulated transistorized chopper to be produced and sold in are designed and manufactured by 
wag in Gt. Britain. Briefly, it is a highly stable, long life, fully encap- mre yy arya 
. P P appre or). rey are narKkete 

lated chopper. Its noise level is so low that it can actually chop a throughout the world by TMC. 


microvolt signal. Chopping speed up to 1000 c/s. 


lees Hs, fll sochatoad TELEPHONE MANUFACTURING COMPANY LIMITED 
hensive sales 1 advisory i . a= 
Coote tit anna Dept — * Martell Road » West Dulwich ° London SE21 - Tel: Gipsy Hill 2211 


su please act now! 





=> 
A MEMBER OF THE ()(9 cxour or COMPANIES 
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LAGAN — transistor ANALyseR 


A portable battery-operated instrument, 
suitable for testing PNP, NPN and Point 
Contact transistors, in the grounded emitter 
configuration. Provision is included for in situ 
measurements. The instrument is supplied 
complete with comprehensive operating in- 
structions, together with the AVO International 
Transistor Data Manual which provides test 
data for approximately 3000 transistors. 


Brief Specification: 


Range of Collector Voltage: 1-5V to 10-5V (up to I50V 
using external supplies) 

I'co: First indication 2uA 

Base Current: 0-1 mA, 0-40 mA 

Collector Current: 0-1A 

Beta: 0-25, 0-250 measured at | Kc/s 

Noise Measurement: 1-20, 21-40 dB 

Construction in general conforms with U.K, Inter-Service 

Spec. K114. 





TAN vive CHARACTERISTIC METER 


This instrument has been designed to test any 
standard receiving or transmitting valve having 
up to a maximum anode dissipation of 25W. 
Inter-electrode insulation, anode current, 
mutual conductance and ‘gas’ current can be 
measured, and by making a series of tests, 
complete families of curves may be plotted. 
Rectifiers and signal diodes are tested under 
suitable load conditions. A comprehensive data 
manual is supplied with the instrument, which 
operates from 100-120 volts and 200-260 volts 
50-60 c/s A.C. mains. 


Brief Specification: 


Range of Anode Voltage: 12-6 — 400 volts 
Range of Screen Voltage: 12:6 = 300 volts 
Range of Heater Voltage: 0-625 — 117°5 
Heater Current: 3A max. 

Anode Current: 100 mA max. 

Mutual Conductance: 0-1 — 60 mA/V max. 
Negative Grid Voltage: 0 — 100V in 9 ranges 
‘Gas’ Current: 2uA first indication 





REPAIR SERVICE 
Our fully equipped Service Dept. deals promptly 
with repairs to AVO Instruments, or if more 
convenient they may be sent to either of the 
following authorised AVO Service Agents:— 








Automac Ltd., Farnell Instruments Ltd. 
Throstle Grove Works, Light Industrial Estate, 
Gt. Egerton Street, York Road, 

Stockport, Cheshire. Wetherby, Yorks. 









Write for fully illustrated brochures 


ANY 96 
ELT’ WD séAVOCET HOUSE + 92-96 VAUXHALL BRIDGE ROAD - LONDON < S.W.I 
fe 


= \ Telephone: ViCtotia 3404 (12 lines) 
= 2 | A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 
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THE 


BAILEY 


TRANSISTORISED 
CAPACITANCE 
. = ve 4. 
DETECTOR 








FEATURES 


* Latest transistor and printed circuit techniques give 
high reliability factor. 


* Variable On/Off Alarm Differential. 
* Excellent long term stability. 
* Will operate efficiently with a wide range of materials. 


* 


* Voltage and temperature change compensation. 
* Weather-proof. 
* Ease of maintenance and adjustment. 


For full details write to Department 80. 


Bailey Meters and Controls Ltd. 


PURLEY WAY: CROYDON: SURREY : Telephone CROYDON 4191 


Instruments and Control Systems for the Power and Process Industries 








Detectors with Electronic 
Unit separate from probe 


Ability to withstand high pressures and temperatures. are also available. 
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COMMENTARY 


Instrumentation and The title of a contribution 
the Saving of Life to this issue, “Effluent 

Instrumentation’’, serves 
as another reminder of the noteworthy role instru- 
mentation is playing in the general field of health. In 
spite of information in the form of articles, short 
notices and other means of presenting data, this role 
tends to be obscured by the more imposing industrial 
measurement and control sphere and the more publi- 
cised instrumentation involved in destructive means. 
Yet surely health instrumentation is, at least, worthy 
of the same attention, particularly where the instru- 
mentation is influential in reducing ill-health and in 
saving lives. 

Pollution has been rapidly increasing in two fields 
in the past decades: in the atmosphere and in our 
rivers and streams. The conditions in both have 
become so bad that Acts of Parliament have been 
passed to regulate matters. The Clean Air Act of 1957 
sought to control the emission of smoke and objection- 
able chemical substances into the atmosphere. Instru- 
mentation for measuring smoke density had been 
available in this country long before the Act was 
passed, and due credit should be given to those manu- 
facturers who designed and manufactured these meters 
when they, and others, were voices crying aloud in 
the wilderness. 

The uncontrolled discharge of industrial waste 
liquors into the nearest available river or stream gave 
rise to the original Rivers (Prevention of Pollution) 
Act of 1951 and the new one of 1961. Now, all premises 
will have to apply to the relevant river board for 
permission to discharge. Certain clauses are included 
in the Act, which require, in addition to the nature 
and composition of the effluent, particulars of the 
maximum temperature, maximum quantity discharged 
in one day and the highest flow rate of the effluent. 
These requirements call for the use of thermometers 
of suitable design to withstand the conditions of 
installation, and flow rate meters with integrators 
capable of operating under the said conditions of 
installations. Many corrosive conditions are bound to 
be encountered and robust equipment is certain to be 
necessary. But meters to operate under bad conditions 
have always been available, and one manufacturer in 
the article on page 1274 has shown typically how the 
new demand may be met. 

A third pollution (if this is the correct term) which 
may yet affect atmosphere, sea rivers and streams and 
even the land to a hazardous extend is that of fall-out 
radiation from the testing of atomic bombs. Here, 
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the danger has been realised at the beginning and 
constant measurement of radiation content of the 
atmosphere is made in this and other countries. 

The Medical Electronics Exhibition of last year was 
timely in that it showed what had been accomplished 
in the field of diagnostic and curative medicine by 
electronic instrumentation. The more spectacular 
devices such as the radio pill have been well publicised 
in this and other journals and it is not proposed to call 
further attention to them. One can be sure of one fact, 
however, that medical instrumentation, generally, is 
in its infancy and the next decade will see some great 
advances. 

Another great field in which instrumentation has 
saved many injuries and lives is that involved in 
occupational hazards. Those industries which involve 
the possibility of toxic gases or explosive gases or 
vapours have much to thank the instrument industry 
for. One can instance the various carbon monoxide 
detectors and meters on the one hand and instruments 
such as methanometers on the other. The latter are 
especially useful in that most dangerous of all our 
major industries—coal mining. To illustrate the scope 
of the field, this journal once devoted a whole issue to 
papers delivered at a conference of the Society of 
Occupational Hygiene on the subject of instrumenta- 
tion involved in the major occupations. (June 1957 
issue.) 

In what other activities does instrumentation play 
a leading if unobtrusive part? The subject of meteoro- 
logy is one, in particular the forecasts relating to 
weather conditions on the route of aircraft. It is hard 
to claim that instruments utilised in obtaining data for 
these forecasts have actually saved lives, but a know- 
ledge of atmospheric conditions likely to be encountered 
on a flight can surely contribute greatly to a safe 
journey. 

One might close this Commentary by considering 
the same subject with which one began it. It is essential, 
of course, to detect and measure conditions likely to 
lead to ill-health after these conditions have been 
established. It would be much better surely to make 
sure that the conditions do not arise. One thinks 
again of smoke pollution; this is a convenient subject, 
but not the only one for consideration. Excessive 
smoke is caused by incorrect combustion conditions, 
but none of these are beyond control, and in particular, 
automatic control. What is true of combustion plants 
can certainly be true of others, and it may be that 
here is yet another argument in favour of automatic 
control. 
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Small Gyros with a BIG name™ 


Smiths have now added to their wide range of miniature 
gyros, their latest and smallest sub-miniature rate 

gyros in size 11 diameter. Designed and built against 

a background of research and development in the field of 
aircraft and missile engineering, they are of high quality, 
lightweight and low cost. These rate gyroscopes incorporate 
synchronous electric gyro motor, A.C. pick-off, torsion 

bar restraint and a unique temperature compensated 
damping device The gyroscopes can be supplied 

with demodulators to provide D.C. signals. Data sheets 
giving full specifications are available 

on request. 


Ul} 


i SMITHS AVIATION DIVISION, KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDLESEX. TELEPHONE: WEMBLEY 8888 
The Aviation Division of 8. SMITH & SONS (ENGLAND) LTD. Telegrams: AIRSPEED WEMBLEY. Teler: 25366 Gavso? 
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Correspondence 


Views on Great Britain’s proposed entry into the Common 


Market have been invited by the Editor 


Sik--I welcome the opportunity to 
express my own opinion in our country’s 
participation in the European Common 
Market. Techne (Cambridge) Ltd. is not 
a large company, nevertheless, its products 
are exported to some 45 countries in- 
cluding all those in the ‘“‘Common Market” 
and ‘Outer Seven”. [| am temporarily in 
residence in the United States of America, 
negotiating the purchase of premises to 
increase our exports in this country. In 
our small way we regard this as a large 
contribution to our Prime Minister's 
repeated requests for more exports. 

In these last three years our sales in the 
European countries have increased several 
times over, but the increased rates of duty 
in the Common Market countries directed 
against non-participating countries could 
have eventually closed six good markets. 
| am well aware that several U.K. com- 
panies fear the removal of the U.K. 
tariffs on goods imported from some of the 
Common Market countries for this may 
result in increased competition in their 
U.K. market. Personally, I feel that any 
U.K. company operating under efficient 
conditions should be able to hold its own 
against such competition; if not, I see no 
reason why its inefficiency should be 
passed on to the British public in higher 
prices, whilst import duties are used as a 
shield against competition. 

| am more than pleased, therefore, to 
witness a change in our political attitude 
to the Common Market agreement, which 
| personally hope will lead to a unified 
Western Europe with all the benefits it 
will bring. 
Vanaging Director, WILiiaM J. Ross. 
Techne (Cambridge) Ltd. 


Sir—If we are successful in entering the 
Common Market then the Instrument 
Industry will have to do a lot of replanning. 

In our own case we have, of course, a 
number of agents within the Common 
Market and we are increasing our adver- 
tising efforts through them. We are also 
negotiating for partial manufacture of our 
instruments with one of our agents in the 
Common Market and we have every hope 
that these negotiations will be successful. 
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Finally, it is interesting to note that 
over the last three years our exports to 
the six countries of the Common Market 
have increased by not less than 97 per 
cent. 

Managing Director, C. M. Foster. 
Foster Instrument Co. Ltd. 


Sir--Our company welcomes the possible 
British entry into the European Common 
Market and has been most active during 
the past year in promoting exports in the 
“Six’’. Last November we sent one of 
our engineers to France on a 10-day tour 
with some of our instruments, together 
with our agents in Paris. In March this 
year, we exhibited at the Interelectronics 
Exhibition in Brussels and in April at a 
similar exhibition in Milan. The writer 
will be in Amsterdam for the Firato 
exhibition at which the widest range of 
our products yet to be shown overseas will 
be exhibited at the stand of our agents. 
This will be followed by 10 days of 
demonstrations in Holland, after which 
the exhibits will go for 2 days to Belgium 
where they will be joined by our Managing 
Director, Dr. V. A. Sheridan. From there 
he will take the instruments on a 2 weeks 
demonstration in Western Germany, again 
in co-operation with our agents. 

During the first 6 months of the year 
25°, of the orders received for export at 
BPL were from the Common Market 
countries. This is approximately double 
the proportion for the whole of last year 
and we are very hopeful about the pros- 
pects which will be greatly enhanced by 
the reduction of import duties in these 
countries. 

Our instruments are of a sufficiently 
specialised nature to be attractive in the 
industrialised countries of Europe and, 
therefore, we would welcome British entry 
at the earliest possible date. 

Export Director, A. D. SHERIDAN 
British Physical Laboratories. 


Sir—Britain’s entry into the Common 
Market raises many complex questions 
and, of course, it is quite impossible to 
discuss all these in a letter of this type. 
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However, we can advise that as we believe 
Britain wil] enter the Common Market, we 
have revised some of our plans for manu- 
facture within the Common Market area. 

Over the past few years Solartron 
Associate and Subsidiary Companies have 
been established in France, Holland, West 
Germany, Sweden and Italy, and develop- 
ment and manufacturing facilities are 
already operative in West Germany. We 
plan to go ahead with this, covering a 
specialised section of instrument produc- 
tion, namely: high frequency signal 
generators and test equipment. Plans for 
production at our other Subsidiary Com- 
panies will now proceed on a more con- 
servative and selective basis, depending 
upon specialised techniques and avail- 
ability of components, raw materials, etc. 
We feel that centralised production from 
our main manufacturing areas in England 
will be established on a broader front with 
greater quantity production, with the 
output being consumed within the Com- 
mon Market, as a result of the reduced 
tariffs which will then apply. 

Progress along these lines will evolve 
gradually with the object of becoming 
fully established when tariffs have been 
reduced to a common level between all 
countries within the Common Market. It 
will be appreciated that this Company has 
a particularly difficult task in planning 
integration into the Common Market 
because our plans to maintain our trade 
in these areas as a country outside the 
Common Market were already advanced 
with the establishment of our various 
overseas companies. 

We feel that development of this market 
will not immediately follow Britain's 
entry into the Common Market as, quite 
apart from effective sales promotion, there 
is the question of national prejudice to be 
overcome. It is our intention to embark 
upon a campaign to overcome this pre- 
judice concurrently with Britain’s entry 
into the Common Market, and the gradual 
reduction in trading tariffs, import duties, 
etc., will help this campaign. 

Group Export Sales 
Manager, 
The Solartron Electronic Group Ltd. 


D. J. HENDRY. 
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Seen in passing; passing scene 
Is apt comment (on signs, we mean), 
But when it comes to Kent Mark 3, 


The wisest ‘route’ that therecanbe ... 


| SOLU eA to fine instrumentation 


...the Mark 3 electronic strip- 
chart recorder is equally at home in 
a large number of measuring applica- 
tiohs whether factory or labora- 
tory operation. Single- and multi- 
point models available. May we give 
you fuller details? Delivery is quick 
for standard-specification versions. 





first in flow measurement er 3) 
GEORGE KENT LIMITED . LUTON . BEDFORDSHIRE . ENGLAND 
Telephone: Luton 2440 Cables and Telegrams: Kents Luton Telex 


Factories, Subsidiary Comparies, Branch Offices, aid Techical Rep-esentatives throughout the world. 
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Non-destructive 


Testing 


Fig. 1. Hvtafill, an X-ray equipment for checking using X-ray Radiation 


the level of fluid in cans at speeds up to 800 cans per minute. 


(Reproduced by courtesy of G.E. Company of America) 


~RADIATION is used in many ways apart from 
the well-known medical diagnostic and thera- 
peutic purpose. A wide variety of X-ray equipment 


is used for both industrial and research purposes, 


including: 

(a) research on the basic structure of matter 

(b) routine testing of materials by diffraction 

(c) irradiation of material to change its structure 

(d) chemical analysis using X-ray fluorescence tech- 
niques 

(ce) measurement of the thickness of metal sheets 
and the height of fluids or solids in containers 

(f) non-destructive testing by radiography and 
fluoroscopy. 


Radiography and Fluoroscopy 

Whilst ordinary X-ray inspection by radiography 
and fluoroscopy is still the largest application apart 
from the medical ones, chemical analysis is progressing 
at such a rate that it may in time become the most 
important use. 

The non-destructive testing of component assemblies 
and fabrications can be divided into two-main cate- 
gories, namely fluoroscopy, where an image is formed 
on a fluorescent screen and the specimen passed or 
rejected immediately, and radiography, where the 
image is recorded on a photographic emulsion which is 
examined after processing to decide whether or not the 
specimen may be passed. The first procedure is more 
rapid and inexpensive, but it is not as sensitive as 
radiography and no permanent record is retained. An 
intermediate technique not yet adopted for industrial 
use, but widely used in medicine, is photography on a 
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By R. S. FORBES* 


miniature camera of a fluorescent screen image. The 
cost of the film is very greatly reduced, a permanent 
record is retained, and if the sensitivity of this technique 
can be still further improved the technique might well 
be adopted for industrial purposes in suitable cases. 

X-radiation is quite invisible and for practical 
purposes it cannot be reflected, the major portion of 
the beam either passing through or being absorbed in 
any material placed in its path. Materials of low 
density absorb little radiation and the higher the 
density of the material the greater the absorption. It 
is therefore only possible to form an image on a fluores- 
cent screen or film if there are differing densities in 
the specimen. 

If a polythene bottle contains some polythene shapes 
and is otherwise filled with water, radiography would 
not reveal either the objects or the water; if, however, 
the bottle were only half filled with water the level of 
the liquid would be clearly shown. It is in fact possible 
to show the height of water in the cans now being used 
for beer and other drinks, and this property is used to 
ensure that the containers are filled to the correct level. 
Special equipment designed for the purpose can 
examine some 800 cans per minute, rejecting those 
where the fluid level is more or less than 1/64 in. from 
the prescribed height. (Fig. 1.) 

Returning now to the polythene bottle, if some chips 
of glass were contained in a bottle otherwise filled with 
water these may be clearly shown on a fluorescent 
screen or radiograph as the glass has a higher density 
than water. Similarly, air or gas filled cavities in metal 
can be clearly detected. 


*Associated Electrical Industries Ltd., Instrumentation 
Division, Scientific Apparatus and X-ray Department. 
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Fig. 2. 


Radiograph of a weld in a steel plate which 
would be a uniform density if the weld metal had been 
dressed on both sides 


Examination of stressed welded joints is universally 
adopted to ensure the absence of flaws in material 
ranging from thin aluminium sheet to steel plate 4 in. 
or more thick. 

A radiograph of a perfect weld in a steel plate if both 
sides have been dressed has a uniform grey appearance 
and the joint itself is quite invisible. (Fig. 2.) 

A weld containing slag and pockets of gas or other 
cavities is shown in Fig. 3. Very minute faults in the 
welded joint can be detected provided the correct 
technique has been used. In order that the inspector 
may be certain that the technique has been correct, 
and that flaws will be shown if they are present, one or 
more penetrameters are attached to the subject along- 
side the weld. 


Penetrameters 

Many different types of penetrameters have been 
designed, but in Great Britain there are two in general 
use, the B.W.R.A. and D.I.N. (Fig. 4.) The B.W.R.A. 
penetrameter consists of a series of metal steps with 
increasing thickness, each step having holes drilled in 
it to form a figure. The thickness of the smallest step 
in which the holes are visible on the radiograph is 
expressed as a percentage of the thickness of the 
material being examined, and this is generally known as 
flaw sensitivity. If, for example, the thinnest visible step 


Fig. 3. Weld in a steel plate showing gas pockets and 


other faults 
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of the penetrameter is 0-030 in. on a steel plate | in. 
thick, the radiograph will be said to show a flaw sensi- 
tivity of 3%. The D.I.N. penetrameter consists of 
seven wires of differing diameters moulded into a 
plastic sheet and in the same way the diameter of the 
thinnest visible wire on the radiograph expressed as a 
percentage of the thickness of the material being 
examined indicates the flaw sensitivity. In the exami- 
nation of butt welded steel plate, average radiographic 
techniques will show a 2% penetrameter falling to 1%, 
as the thickness of the metal increases, whilst the best 
possible techniques will show penetrameters of approxi- 
mately half these thicknesses. These factors are of 


Fig.4(a). B.W.R.A. ile! 
penetrameters for 0 ipa 

to 14 in. of steel with 

steps of 0-005 in., 
0-010 in., 0-020 in., 
0-030 in., 0-040 in., 
and 1} in. to 34 in. 
of steel with steps 
0-40 in. 0-50 in., 
0-60 in., 0-80 in. 


Fig. 4(b). DIN. 
penetrameters —con- 
sisting of 7 wires 


e) 
with diameters of 0-1 | 


ce) e800 
to 0-44 mm for steel | 
plate up to % i. 
thick. Others are 


available for other 
thicknesses. 



































Se J 


some importance as they give some indication of the 
detail which can be shown on a radiograph of a wide 
variety of materials and to some extent of assemblies. 
In a particular case the ultimate result would depend 
upon the correct choice of a large number of factors 
including an X-ray generator with the right charac- 
teristics, the focus film distance and the most suitable 
X-ray film. 





X-ray Tube Focus 

The selection of the most suitable tube voltage is of 
course important as the higher the voltage the more 
penetrating is the radiation. The voltage must be 
sufficiently high to blacken the film within a reasonable 
exposure time, but low enough so that the extra radia- 
tion passing through the cavity or fault in the weld 
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has sufficient intensity to produce a visible additional 
blackening on the film. The area of the anode of the 
X-ray tube bombarded by electrons is called the focus 
and is generally rectangular in shape. As the anode of 
the X-ray tube is tilted at an angle of 20° or 30° the 
rec tangle appears square when viewed from the 
specimen. The foci of X-ray tubes vary from 0-1 mm 
to 10mm. In order that the outlines of the components 
in an assembly or the boundaries of a flaw shall be 
sharply depicted on a radiograph, it is desirable to use 
the finest possible focus. The load which can be 
supplied to the X-ray tube in terms of tube voltage and 
tube current is determined by the size of the focus so 
that the finer the focus the longer will the exposure 
times be at a given voltage. X-radiation reaching a 
film is scattered to a minute extent, and with even an 
extremely fine focus X-ray tube the image formed on 
the average X-ray film cannot be enlarged. The 
specimen itself may not include any particularly fine 
detail and it is possible therefore to select the focus 
appropriate to the specimen and film being used. The 
distance between the assembly and the film and likewise 
the distance between the film and the X-ray tube focus 
must be taken into account. 

If steel plate 1 in. thick is being examined the 
blurring due to the size of the focus at a focus film 
distance of 30 in. will be 1/30 of the width of the focus. 
If the focus were 3 millimetres the “geometrical 
unsharpness”’ as it is called would be 0-1 mm. In such 
a case it would be pointless to choose an X-ray tube 
having a focus of only 1 mm necessitating an exposure 
nine times as long due to the much lower tube current 
which could be employed. 

If, however, a relatively bulky assembly containing 
components in close proximity is to be examined so 
that the flaw to film distance is perhaps 6 in., then to 
keep the geometrical unsharpness sufficiently small 
either the focus must be reduced or the focus film 
distance increased. Conversely several assemblies or a 
number of feet of welded joint may be examined in a 
single exposure and the X-ray tube may then be placed 
at a distance of 6 ft, 8 ft or even 10 ft from the film. 
In such circumstances a focus of even 10 mm will still 
produce radiographs of excellent quality. 


X-ray Tube Operating Voltages 

X-ray tubes are available for operation at very low 
voltages, but the window of the X-ray tube must then 
be extremely thin, and made of low density material 
so that the very soft or long wavelength radiation is 
not absorbed in the window. Franking on a postage 
stamp, a pencil mark on a piece of paper, and the fine 
structure of the leaf of a plant, to quote a few examples, 
can be clearly shown using an X-ray tube fitted with a 
beryllium window operating at 8 to 10. kV. (Fig. 5.) 

At the other end of the scale a voltage of 4 or 5 
million volts is necessary for the examination of steel 
plate 10 in. thick. All light alloy castings can be 
examined with an X-ray tube operating at voltages 
up to 150 kV. The same equipment can be used for 
the examination of steel up to 1 in. thick whilst 250 kV 
will be wanted for steel 2 in. thick and 400 kV for steel 
3 in. thick. These figures are not critical and by the 
use of fast films lower voltages than those indicated 
can be used for individual cases where longer exposure 
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times are tolerable. If radiation is used within a 
factory or on a site, it is important that the exposure 
time should not exceed some 30 or 40 minutes, and it is 
false economy to use an equipment which is not cap- 
able of operation at the voltage appropriate to the 
section to be examined. 



























































Specialised X-ray Equipment 

To an increasing extent X-ray equipment is being 
designed for specific tasks. In the past it was customary 
to mount the X-ray tube in such a manner that it 
could be moved to some extent in all directions in a 
suitably protected enclosure, and the specimens were 
then brought into the room and positioned on the film 
by hand. The X-ray tube was raised or lowered or 
possibly tilted at an angle, the operator then left the 
enclosure and made the exposure. This system is still 
employed to a large extent, as a single X-ray unit is 
expected to deal with an examination of a wide variety 
of objects. It is, however, much more economical to 


Fig. 5. Enlarged illaaanh of a section of a leaf taken 
with an X-ray tube having a beryllium window operated 
at 10 kV 


mount the X-ray tube in a relatively small lead 
protected enclosure, preferably in a fixed position, or 
at the most with some limited movements which are 
remote controlled so that a succession of specimens can 
be fed into the machine, or a succession of radiographs 
taken of an individual specimen, by the operator 
sitting at the control. 

An outstanding example of this is in use at one of 
the U.K.A.E.A. factories producing fuel elements for 
nuclear reactors. These light alloy cylinders of varying 
lengths include welded joints at either end, and these 
as well as some of the other sections must be examined 
using the finest possible techniques to ensure that the 
completed cylinder is sound in every way. A number 
of X-ray tubes are built into a complex conveyor which 
automatically moves each fuel element into the 
appropriate position, exposes a strip of film which is 
wound into an exposed cassette, moves the element 
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Fig. 6. Portable industrial X-ray equipment Neomax 
140 with tube head weighing only 55 1b 


one stage further or rotates it through the precise angle 
for the next radiograph. Depending upon the design 
of the fuel element, up to 8 radiographs are taken of 
each element, all movements of the specimens and film 
as well as the exposures are made automatically at a 
rate to examine one complete element every minute. 
Such accurate positioning and the stabilisation of all 
the variable factors produce radiographs of exception- 
ally high quality. Perhaps this is an extreme case 
where such a large number of similar specimens are to 
be examined, but the same principles are being employed 
to a lesser extent in many factories. 


Portable Equipment 

In recent years a demand has arisen for lightweight 
industrial X-ray equipment which can be easily trans- 
ported for the site radiography of large welded struc- 
tures, storage tanks and the like, and also for exami- 
nations of aircraft undergoing maintenance. As the 
over-riding consideration is the reduction in weight, 
many equipments of this type are only intermittently 
rated and operate at currents lower than usual. Equip- 
ment operating at voltages up to 140 kV are available 
with the X-ray tube head, that is a small tank contain- 
ing the high voltage transformer and X-ray tube, 
weighing only 55 Ib. The control box, the only 
other component, would weigh perhaps 25 Ib. (Fig. 6.) 

The Neomax 140, as this equipment is called, may be 
operated for a period of five minutes followed by a 
cooling period of five minutes, but this is sufficient for 
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most light alloy castings and for the examination of 
steel plate ? in. thick. It is thus possible to load the 
complete X-ray equipment and some films into ‘he 
boot of a car, take the appropriate number of rac io- 
graphs of some suspected fault, and return to the 
factory without the aid of any special transport 
facilities, cranes or other auxilliary equipment. 


Applications of Fluoroscopy 

Fluoroscopy, where the image is formed on a fluores- 
cent screen, although a useful technique, suffers from 
certain disadvantages, the flaw sensitivity is unlikely 
to be appreciably better than 10% and no permanent 
record is formed. Due to the size of the crystals 
forming the fluorescent screen the image is not as 
sharply defined as on a film, the operator must remain 
in a darkened room and the continual observation of 
the fluorescent screen is tiring. Many equipments are 
however in use, examining either the entire output or a 
percentage of a particular product. 

Manufacturers of confectionery make very great use 
of this technique to ensure that their products do not 
contain foreign bodies, and it is remarkable to see the 
great variety of objects, including rings, safety pins, 
earrings and “kirby grips’, which are found week by 
week in such products. 

Image intensifiers recently developed permit obser- 
vation in a lighted room, and as the image is as brilliant 
as a television screen, operator fatigue is very greatly 
reduced, but such equipment is expensive, and the 
field size is limited to some 9 in. The many advantages 
of image intensifiers will without doubt lead to an 
increase in their use in industry in the immediate future. 
The operator can view the screen image in comfort in 
a well-lighted room and take photographs of the screen 
image on small film whenever necessary. If the speci- 
mens are fed into the equipment at a suitable rate 
every one can be examined and photographed on 35 or 
70 mm film. Alternatively only specimens showing 
faults may be permanently recorded on film. Additional 
monitors may, if desired, be connected to the same 
equipment permitting the senior inspector to check the 
quality of the specimens from time to time without 
leaving his office. If the operator should have any 
doubt about an individual specimen he may instantly 
seek the advice of his senior whilst both are seated at 
their desks. 

Orthodox fluoroscopy is widely used for checking 
simple but important assemblies and has the merit of 
being very inexpensive. The complete equipment may 
be purchased for as little as £1,500 and the reliability 
has reached such a high standard that trouble-free 
operation may be expected for some years. As the 
maintenance costs of such an installation are unlikely 
to exceed £100 per annum, it is economic to use this 
technique for such simple specimens as the heating ele- 
ments of electric irons, plastic mouldings containing 
metal inserts and even rubber heels. In the past lead 
glass to protect the operator from X-radiation was 
slightly coloured and to minimise the light loss only 
thin sheets of glass could be used. In the interests of 
safety, therefore, the image on the fluorescent screen 
was frequently reflected by a mirror so that the direct 
beam of X-radiation did not impinge on the protective 
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gi.ss. Such a system is not entirely satisfactory as the 
oj) erators’ eyes are at an undesirably long distance from 
the fluorescent screen, and unless the mirror surface is 
kept extremely clean and free from dust the image 
suilers. 

in recent years high density glass has been developed 
with excellent light transmission properties making it 
possible to provide complete protection for the operator 
without the use of the mirror. The fluorescent screen 
may therefore be mounted either vertically or horizon- 
tally, protected by a single sheet of high density glass 
placing no limit on the distance between the operators’ 
eyes and the fluorescent screen. The specimens may be 
travelling on a conveyor, placed individually one at a 
time inside the fluoroscope or placed on a rotating 
table, one segment of which being within the X-ray 
beam. 

There is a great variety of methods of handling 
specimens depending upon their shape, size and the 
number to be examined. In the inspection of assemblies 
encased in thin metal cans, where a permanent record 
is not wanted fluoroscopy is excellent. Wires or metal 
inserts in components encased or embedded in plastic 


material are easily and rapidly inspected owing to 
great difference in density. Specimens which can be 
successfully examined fluoroscopically must show 
marked differences in density and it would be impossible 
to show, for example, small air or gas filled cavities in 
low density plastic mouldings, although such cavities 
can be clearly shown radiographically. 

Operators become extremely skilful and remarkably 
quick at detecting flaws and it is instructive to watch 
such operators at work rejecting parts which to the 
untutored eye appear perfect. 

The filling of carbon electrodes is sometimes checked 
fluoroscopically, the rods passing beneath the fluorescent 
screen at quite a rapid rate, although those incorrectly 
filled are all successfully rejected by the operator. 

It must be seen that X-rays may be used for non- 
destructive tests in many ways on a wide variety of 
objects, but it is essential that the correct equipment 
is selected for the purpose. 
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Heat Treatment of a 


HE first 70 ft diameter reactor pressure vessel at 

Hunterston Nuclear Generating Station has 
recently undergene a successful stress-relieving opera- 
tion by heat treatment. During the process a high 
degree of control was essential to prevent the tempera- 
ture difference between any two points in the vessel 
exceeding a certain specified maximum. 


Thermocouples 

Temperatures were measured at some 400 points by 
means of Chromel-Alumel thermocouples. All the 
internal and external positions for the permanent 
thermocouples were used and in addition a number of 
temporary points were selected. The readings from 
these thermocouples were recorded by two different 
instrumentation systems. 

Particular attention was paid to the positioning 
of thermocouples on the pressure-vessel support skirt, 
gas-duct stubs, and sphere. It was possible to record 
the temperature distribution down the support skirt 
in various planes around its periphery. This enabled a 
check to be made on the performance of the thermal 
pocket at the top of the skirt. 

The temperature along each gas-duct stub was 
measured at several points to ensure that no large 
temperature gradients occurred. In addition, four 
pairs of thermocouples were connected differentially 
to record any temperature variation between selected 
points at the top and bottom of the large irregular- 
sectioned forgings at the duct roots. 

A pair of thermocouples, one connected to the top 
crown and the other connected to the bottom crown, 
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Reactor Pressure Vessel 


were arranged to indicate the temperature difference 
between the two points, thus enabling the controller to 
regulate the heat input to maintain an even temperature 
distribution throughout the pressure vessel. 

The vessel could be symmetrically divided into four 
quadrants, and it was fairly reasonable to assume that 
the heating pattern would be similar in each quadrant. 
Thus it was decided to connect strip-chart recorders to 
the thermocouples in one quadrant only, with a few 
check thermocouples in the other quadrants. 

In addition to the thermocouples used for the 
pressure vessel and its contents, about 20 were placed in 
the surface of the concrete biological shield to ensure 
that the rise in concrete temperature was not excessive. 

Thermocouples were also used to measure the 
temperature of the heater strips at various points. 


Instrumentation 

Two special instrumentation and recording systems 
were employed. 

Approximately three-quarters (i.e., about 300) of the 
thermocouples were connected to a digital typewriter 
recording system which presented the temperatures in 
the form of a printed list, while the remaining quarter 
(about 100) were connected to six strip-chart recorders. 
This procedure was adopted for two reasons. Firstly 
the strip-chart recorders could be used to control the 
heating cycle for a limited period in the event of 
failure of the digital typewriter system (or vice versa), 
and secondly the strip-chart instruments provided a 
record which could be interpreted more quickly and 
easily than that of the digital typewriter. 
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As readings of the temperatures were taken from the 
recorders they were plotted in the form of a graph on a 
specially-constructed peg board in the control room. 
On this board temperature was plotted horizontally 
(in 5°C steps) and the 100 thermocouples were plotted 
vertically. Thus by plotting the readings of these 
thermocouples during the stress-relieving operation an 
overall picture of the heating pattern was presented. 

Adjacent to this board were two models, one of the 
pressure vessel and the other of the inner heat shield 
resting on the grid. Fixed to the models were small 
lamps in positions corresponding to those of the 100 
thermocouples represented on the peg board. By 
placing a small plug in a thermocouple position on the 
board the appropriate lamp on the model lit up. The 
purpose of this arrangement was to enable the position 
of a thermocouple in the vessel to be located quickly 
if it showed that the temperature in that part was 
differing too widely from the mean temperature of the 
whole structure. Remedial action could then be taken 
by reference to electrical control information on the peg 
board. 

Forming part of the peg board were two other 
display systems. The first showed the power loading of 
each heater circuit in the pressure vessel and the tapping 
position of each of the 24 autotransformers; and the 
second showed the cycling of the tubular duct heaters. 

The equipment for the digital display system was 
specially developed by G.E.C. and was arranged for 
either automatic or manual operation. When on auto- 
matic operation all the thermocouple readings were 
sequentially scanned and printed out by an electric 
typewriter. If required, special observation of particular 
thermocouples could be achieved by selecting and 
printing a fewer number of temperatures more 
frequently. 

Four uniselectors having gold-plated contacts each 
handled one quarter of the 300 thermocouple circuits. 
The uniselectors were driven by relays which were 
electrically interlocked with the indicators and print- 
out system to control the logging sequence. 

The output side of each uniselector was connected to 
an Electroflo Type 198 potentiometric indicator scaled 
to read 1,000°C. The balancing time of the indicator 
was nominally one second, but if the difference between 
the two successive temperatures was small, this time 
was greatly reduced. In order to take advantage of 
this, balancing detectors were fitted so that print-out 
was initiated immediately all four indicators were 
balanced. 

Each indicator was also fitted with a Hilger and 
Watts digitiser having an output in the Watts reflected 
decimal code. When the four indicators were balanced, 
the output of each digitiser was decoded in turn by a 
single decoding unit and passed to the I.B.M. electric 
typewriter. 

Once during a complete scan (i.e., through all four 
uniselectors), each indicator was connected toa standard 
reference, corresponding to a reading of 800°C. This 
provided a means of checking whether the logging 
installation was functioning correctly. 

Accuracy of the potentiometric indicators was 
0-25% f.s.d. and the accuracy of translation was 
+1 digit. The system was calibrated at 550°C and a 
correction card was made to cover other temperatures. 
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Since the electric typewriter was able to print 10 
digits per second, multi-bank uniselectors capable of 
switching the inputs of the four indicators simul- 
taneously were employed, the four outputs being printed 
out sequentially. The print rate was thus 2} digits per 
second. 

Additionally the five differential thermocouple 
readings were registered on a separate chart recorder 
so that special and continuous observation of them was 
possible. 


Stress-relieving Operation 

As there was no previous experience to draw on for 
controlling the heating rate of vessels of this size and 
complexity it was not possible to lay down a set of 
rules governing the operation. Initially the bottom 
crown heaters were switched on at their lowest setting, 
i.e., half load, and held at this level until the heating 
pattern emerged. The switching instructions were then 
based on this pattern. It was agreed to limit the rate 
of temperature rise to less than 5°C/h and on this basis 
it took approximately 7 days for the pressure vessel 
to reach the stress-relieving temperature of 550°C at 
which it was soaked for 12 hours. Throughout the whole 
operation there was not a single heater failure. As 
would be expected the overall rate of heating was 
controlled by that of the bottom crown, because 
natural convection tended to take the heat away from 
this part of the sphere. After the soaking period the 
vessel was left to cool for 9 days before removing the 
thermal insulation. Entry to the vessel was delayed 
a further 2 days. 


Subsequent Tests 

A considerable number of tests have been carried 
out on the fabricated structure to check the success 
of the stress-relieving. They included crack-detection 
tests on 10° of all nozzle welds on the inner heat shield 
and on the grid, and 100% crack-detection tests of the 
nozzle welds in the shell and on the gussets. Ultrasonic 
examination of selected areas on the top and bottom 
crowns was also carried out. 


Conclusions 

The absence of any faults in the pressure vessel or its 
contents indicated that the stress-relieving was entirely 
successful. Certain minor modifications to the layout 
of the heating system should result in a reduction in the 
time taken to treat the second reactor pressure vessel. 
The use of radiant-heating strips, freely suspended 
inside the vessel, has been fully justified by the result. 

An advantage of this system is the ease with which it 
could be dismantled and to a large extent used again 
for the second reactor. 
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BEN-NEVIS EGG GRADER 


ITH the Ben-Nevis egg grader cases of eggs 

from the producer are fed into an automatic 
loading unit. Eggs are transferred on to the feed con- 
veyor by vacuum suction caps. They pass in single file 
through the visual Appleby strip candler and are then 
automatically counted and conveyed to the weighing 
and stamping unit. 

The grader incorporates a mechanism which auto- 
matically weighs the eggs and stamps them according 
to weight grade and channels them to the appropriate 
packing head. 

The eggs are channelled in six weight grades—large 
(2), standard, medium, small and extra small, the last 
two grades being taken to a packing tray for normal 
hand packing. The other four grades are taken to an 
egg orientating conveyor which ensures that every egg 
is packed with its point downwards. 

The grades for eggs vary from country to country 


and in the basic Ben-Nevis machine there are twelve ~ 


possible weighing positions, all of which may or may not 
be in use. 
For this country the weighing positions are usually 
allocated: 
First four — 2,5, oz. Large eggs (greatest 
throughput as a rule) 


Next two — 1} oz. Standard eggs 

Next two 12 0z. Medium eggs 

Next two 14.0z. Small eggs 

Next two — Below 1} oz. Extra small eggs. 


The grader will weigh the eggs, at the rate of 96 per 
minute, to within +,/; 0z, stamp them with the appro- 
priate grade and channel them either into correspond- 
ing hand packing trays or on to the automatic packing 


machine. 


The Weighing Mechanism 

Weighing is carried out “‘in-line’’, two at a time, and 
an important feature of the Ben-Nevis machine is that 
at the moment of deposit of the egg on to the weighing 
mechanism the scales are locked so that for the instant 
of weighing the eggs are quite stationary. This obviates 
any errors due to the inertia or any movement of the 
centre of gravity of the eggs (a possibility with the 
semi-solid nature of their content). 

All the weighing scales are identical in construction 
and operation and are simply calibrated with standard 
“dummy” eggs according to the grading requirements. 
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The scales are basically ordinary fulcrum-type 
mechanisms moving on a stainless steel pivot (1), the 
counterbalance being a large nut and lock nut (2) 
which can be screwed up or down the rear of the scale 
arm (3) for calibration. 

A slide bar (not shown), operating from a drum cam 
and describing a rectangular path over and under the 
weighing side of the scale, collects the eggs in pairs 
from the feed conveyor and deposits them on each pair 
of scales in turn, in the position shown. 

At the moment the egg is deposited the ‘‘tail’’ of the 
scales (4) is locked in a recess of the ejector arm (5). 
An instant later the ejector cam (6) causes the ejector 
arm to move away from the tail so that the scales are 
free to pivot about the fulcrum and the egg is in the 
““weigh”’ position. 

If the egg is of the appropriate grade (+ ,'; 0z) the 
scales tip forward raising the tail clear of the ejector 
arm so that when the latter moves forward again, 
under the control of the ejector cam, it is allowed to 
travel further completely under the tail. This additional 
movement causes the ejector spring to push against the 
egg, rolling it on to the egg carrier. 

The egg carrier holds the egg long enough for a 
cushioned ink stamper to stamp the grade and symbol 
on to it, then revolves to deposit the egg into the 
appropriate channel for subsequent handling. 

If at the “weigh” position the egg is lighter than the 
scales demand, the ejector arm re-engages in the locked 
position (as at 4 and 5) and the egg is recollected by 
the slide bar and deposited on the next set of scales 
down the line. 
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Static and Dynamic Analysis 


of the Transistor as a Switch 


3. Dynamic Behaviour 
3.1. Introduction 


O far the discussion has been limited to the static 
behaviour of a transistor as a switch and no men- 
tion has been made of the speed of operation of which 
the switch is capable. Moll‘4) has developed expressions 
for the rise, storage and fall times of the current in the 
collector when the transistor is operating into a short 
circuit load. These are based on small signal measure- 
ments of a,, a, @, and w;, where w, and oj are the 
angular cut-off frequencies with the transistor operating 
in the normal and inverted modes respectively. A more 
recent method, proposed by Beaufoy and Sparkes‘®) is 
based on treating the transistor as a charge controlled 
device rather than a current controlled device and 
this appears to be a more satisfactory method. Before 
developing expressions based on the charge control 
parameters let us consider a transistor being switched 
from the OFF state to the ON state and then back to the 
OFF state. 
If a step of current Ip, is applied to the base of a 
transistor in the common emitter connection which is 
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(a) 


I 


Fig. 12. Transistor in common 
emitter connection. Relation be- 
tween base current and collector 
current 


, I. 


=—§, 


(a) Base current 
(b) Collector current 


Part 2. Dynamic Behaviour 


By G. H. PARKS, 


B.Sc., M.1.E.E.* 


just sufficient to bring it into the own state, i.e., the 
condition 


l a ‘ leo 
a a 


is just satisfied, the current in the collector will rise 
exponentially to the value [,. If, however, a step of 
base current I}, is applied which takes the transistor 
well into the ON state, then we have 


l—a Teo 
I,,> od ( yt hn Hl 
a a 


and the current in the collector will increase at a much 
faster rate until it is clamped at a value approximately 








equal to = (Fig. 12). | As we have seen in Section 2.2, 
in the ON state the voltage drop between the emitter 
and collector terminals is quite low and can be neglected 
compared with the collector supply voltage E,. The 
transistor in fact acts as its own clamp. By this means 
the rise time, t,, of the collector current to the value 





* Research Laboratory, Associated Electrical Industries 
(Woolwich) Ltd. 
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E, 
R 
to the time of transition between the OFF and ON states. 

However, the application of a base current Ip, which 


in be considerably reduced. This time corresponds 


] - ; , 
is in excess of ==) I. results in a delay being 
a 


experienced when a pulse is applied to switch the 
transistor from the ON state back to the OFF state. 
This is because the excess base current, Ip, — Ib,, 
builds up an excess charge in the base of the transistor, 
which must be removed before any change in the 
collector current can take place. The extent of this 
delay will depend on how large an excess base current 
has been applied and how large a step of reverse base 
current is applied to turn off the transistor. When the 
excess base charge has been removed the collector 
current will decrease at a rate determined by the 
magnitude of the reverse base current. 

Thus, as is shown in Fig 12, if a step of base current 
I,, which just satisfies the relation 

m1 Io 

lL, ={—— } i, - 

a a 
is applied, the collector current will rise relatively 
slowly and will decay at the same rate when the base 
current is reduced to zero. There will be no delay 
between the instant of reduction of the base current to 
zero and the commencement of the fall in the collector 

current. 

If, however, the transistor is driven harder in order 
to obtain a reduced rise time (base current I},), then a 
period t, will elapse after the base current has been 
reversed before the collector current begins to fall. 


3.2. The transistor as a charge controlled device 

The distribution of minority carriers (holes in this 
case) in the base region of a p-n-p alloy junction~ 
transistor in the ACTIVE region is shown in Fig. 13. The 
hole density at the forward biased emitter-base junc- 
tion is shown as po and at the reverse biased collector- 
base junction as zero. The distribution throughout the 
base is approximately linear. 

The total charge Q, in the base region is thus 3pp>WqA 
where q is the electronic charge and A is the area of 
cross-section. The collector current is proportional to 
the gradient of the charge density and is given by 


Po 
I =D, -— aA ats, sey te atch af Nae ar ss deen 
PW q (43) 
where D, is the diffusion constant for holes. 


COLLECTOR 


HOLE See a > ?p 
DENSITY 


Ww 
EMITTER (ol) & i once): 
DEPLETION DEPLETION 
LAYER LAYER 


DISTANCE 
THROUGH 
TRANSISTOR 


Fig. 13. Distribution of minority carriers in the base 
region of a p-n-p alloy junction transistor in the ACTIVE 
condition 
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Fig. 14. Distribution of minority carriers in the base 
region when transistor is in the ON condition 


We can therefore write 


Ww 
a ee Cr) 
4 (45) 


where 7, is called the collector time-constant and has 
the dimensions of time. 

We can now determine the total charge Qoy which is 
required to switch a transistor from the OFF condition 
just to the on condition with a collector current I... 

We have 

Qon = Tele + Qv TTTTL ere (46) 
where Q, is the charge required to charge up the 
capacitance at the collector due to the change in voltage 
which takes place there. 

An additional charge Qy, is also required to charge 
the emitter depletion layer capacitance assuming an 
initial reverse bias. Unless the collector current I, 
which is being switched is small, Oy, can be neglected. 

Due to recombination of holes and electrons in the 
base a steady base current I, is required to maintain 
the base charge QO, and hence the collector current I. 


wae oo . « 
Since the rate of recombination, at is directly pro- 
C 


portional to the instantaneous charge we can write 
dQ QO 
GQ, i 
dt k 


Thus 


ka = | PR owe csneess 





where B = 7 the large signal current gain. 


B 
Hence if the base current I, is reduced to zero the 
base charge will decay according to the following 
equation obtained by integrating (47) 


GO. = d,,, exp ( =~) rrr. 
~ 2 Br. 
where Q,, is the initial value at t = 0. 
It follows that if the initial charge is zero, applica- 
tion of a current I, will cause the base charge to 
increase according to the following equation 


as {1 exp ( z )\ (50) 


The base time-constant Bt only applies in the 
ACTIVE region. When the transistor is driven hard into 





INSTRUMENT PRACTICE 1257 











the ON condition, the minority charge distribution in 
the base region takes the form shown in Fig. 14. 

The shaded area shows the base charge in excess of 
that required to maintain the current at the value [,. 
This excess base charge Q,, can be written in the 
following form 

Ors 4 oo eo a ee oe ae ee ee es (51) 
where T; is the saturation base time-constant and I,, 
is the excess base current. 

The base current which is just sufficient to maintain 
l—a 





I, 
a collector current |, is rs — I.) neglecting the 


leo 
small leakage current —. 
a 
We can thus write 


I, 
Orgs Talas = Ts (1. =) 
B 


Hence the total charge Oo,, which must be removed 
to switch a transistor from the ON condition to the OFF 


condition is 
I. 
Te { ly 3) s & a 
(5 


We are now in a position to derive expressions for the 
turn-off and storage times of a transistor used as a 
switch. 


Qorr Oy T Tel, 


3.2.1. Turn-on time 

The base charge Qox necessary to turn on a current 
I. in the collector, neglecting the initial charge Qye, 
given by 


Oon Oy 


= tl. + Q 
O, 
I, ( Te TF 7) 
I, 

If the current I, is the result of a constant current 
I,, applied to the base which is just sufficient to bring 
the transistor to the ON condition then neglecting the 
small leakage current I.o/« 


Bly, 
Qe 
and Qon = Al,,{ Te 4+ 7 (54) 
The base charge will thus increase at a rate given by 


the following equation: 


ora) 
[ cap i.) . (55) 
I 


If a current I,, is applied to the base which is 
sufficient to drive the transistor hard into the on 
condition then the time t, which the base charge takes 
to reach the value Q,, can be calculated from the 
following expression 

Qv 


-of-zp) 
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which gives 


t = B( T. + tot a Ny ee Te) . - (57) 


i B( 7 + Vie es =r" (38) 


Ifte<< B (s+ =) then (56) reduces to 
Ov I,, 
t = os sie gal 
B ( i @ i 
Ganon 
= ve TF gad 
i./ Ii,, 


3.2.2. Turn-off time 

If the transistor is in the ACTIVE state or is only 
just in the ON state then the base charge which must be 
removed before the transistor reaches the OFF state is 
equal to the charge required to turn the transistor on, 
viz., Qon. 

If the constant reverse base current I,, is applied 
to turn the transistor off, the turn-off time ts can be 
calculated from the following expression 


Qos + Alls — 1.) ( Te +2) 


[-m{ za} 


S ee (61) 





as this gives the time to reduce the total base charge to 
zero remembering that I,, has a negative value. 
From 
Qu 
Qos = ls, Ve 7 7} 


Hence 


1» Ov I, i. 
th= B(x 4 ae —) 


B( 2 Viog. S - eae _. . (63) 


Ifth<<B (« : ©) then (61) reduces to 


I, 
ot a 24. CA 
= B(s a < Gal (s") 


+i 


If, however, just prior to the application of the turn- 
off pulse of base current I,,, the transistor is hard into 
the ON state, then as explained in Section 3.1 above, an 
excess charge will have been built up in the base region 
which must be removed before any change in collector 
current can take place. This delay or storage time 
which results may be calculated as follows: 
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I. 
ts (1, =) from (52). 
3 B 


[his charge is removed by the application of the 
base current I,,, so that the storage time t; may be 
derived from an expression similar to (61) remembering 
that the time-constant involved is now tT, and not Te. 


ts 
Oss + (Is, — Is,) Ts {1 — exp (— =) = 0 .(66) 
Ts 


or 


1 (In ~ +) + (In, — In,) 7s 
{1 7 =0 .... GF 


This gives 


(I, I,,) 
t, = T; log, 1178) (68) 
(In, —l/B) 
If ts<<Ts - n (6 eine to 
[,, — 1c/B : 
t; = Ts cit ere ee > o 


~ — I,, 

The condition ts< << T; is only likely to be met when 
I,,, > >I,, apart of course from the obvious case when 
the transistor is not initially driven into saturation 
(hard into the on state) in which case ts is equal to 
zeTO. 

3.3. General comments on dynamic behaviour analysis 

The parameters describing the dynamic behaviour of 


a transistor as a switch are usually of interest both 
when its static Yehaviour is of importance and also 


when it is used in for example a two-state circuit where” 


interest is mainly concerned with the time of transition 
from one state to the other. 

Expressions have been developed for the rise, fall 
and storage times of a transistor in the common emitter 
connection driven by a step of constant base current, 
based on the charge control parameters tT. and T; 
together with a knowledge of £ the large signal current 
gain and Q,. Some manufacturers already quote 
values for tT, and t, for switching transistors and it is 
expected that this will be the universal practice before 
very long. For alloy junction transistor Q, may be 
calculated from a knowledge of the small signal 
collector capacitance ®) which is usually quoted and B 
the large signal current gain is a universally quoted 
parameter. It should be mentioned that there is some 
doubt whether the concept of charge control can be 
applied to all types of transistors, but it appears that 
for most types it offers a convenient and useful method 
of performance characterisation). As an example of 
the usefulness of this concept, Barry?) has found that 
switching times calculated using t on both uniform 
and graded base transistors are appreciably more 
accurate than those calculated from small signal f, or 
f, measurements, particularly at high currents. 


4. Conclusions 


Theoretical expressions have been developed in 
Section 2 which describes the static behaviour of a 
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transistor used as a switch and in Section 3 describing 
the dynamic behaviour. It is appropriate to discuss 
briefly the usefulness of these expressions to the 
circuit designer. 

The parameters describing the static behaviour of a 
transistor used as a switch are of chief interest if the 
departure of its behaviour from that of our ideal 
switch is of importance, e.g., in chopper amplifiers, low 
level switches, etc. The expressions developed for the 
currents which flow with the switch in the open condi- 
tion and the equivalent battery voltage and series 
resistance of the switch in the closed condition, for both 
normal and inverted modes of operation, are a useful 
guide to the choice of the most suitable transistor, mode 
of operation and circuit conditions for a given applica- 
tion. It is unfortunate that some of these parameters 
depend on a knowledge of the magnitude of aj as this 
is seldom, if ever, quoted by manufacturers except for 
symmetrical transistors. 

If a low value of effective series resistance is desired, 
account should be taken of the bulk resistance of the 
semiconductor material which will cause an additional 
resistance to be added to that calculated from the 
appropriate expression. This should be of the order of 
one ohm or less for germanium alloy junction transis- 
tors but may be appreciably greater for other types of 
germanium transistors and for silicon transistors. 

When the dynamic behaviour of the circuit is of 
primary interest, the expressions developed for rise, 
fall and storage times may be used to determine the 
most suitable transistor and the approximate circuit 
conditions for a given application. It is not claimed 
that rise times, etc., can be calculated with extreme 
accuracy from these expressions but with an accuracy 
that is sufficient to enable the most suitable transistor 
to be chosen together with an approximate indication 
of the conditions of drive. 

When the dynamic and static behaviour of a circuit 
are of equal importance, this may lead to a conflict in 
the choice of the most suitable transistor and in these 
circumstances a compromise solution may have to be 
found. 
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Thermocouple design used in generator construction 


Extract of a paper presented at the United 


By KURT KATZ* 


rence 


THERMO-ELECTRIC GENERATORS for the Conversion jr E 


HIS paper is restricted to the utilisation of solar 

energy as the heat source and the conversion 
thereof to electrical energy by means of thermo-electric 
conversion (Seebeck-Peltier effect). Solar energy 
utilisation in tropic zone areas of the world, that have 
not yet achieved any extensive degree of mechanisation, 
offers the hope of an improved standard of living. 

The design and performance capability of thermo- 
electric generators for the conversion of solar energy 
and relative system economics are the scope of this 
paper. 

Two specific facets of the thermo-electric generator 
per se are presented and these are the mechanics of 
construction and a detailed analysis of the parameters 
that effect the system economics. 

With respect to thermo-electric generator economics, 
the parameters of importance are the heat transfer 
aspects of the system, since these establish the amount 
of thermo-electric materials required, the desired 
voltage, which in turn defines the number of thermo- 
electric couples or basic units that must be connected in 
series, and the generator size. 

The recent reactivation and advancements in thermo- 
electric power generation were to a large extent nurtured 
by advances in solid state theory which have led to the 
development of ‘‘tailored”’ semiconductor materials for 
various ranges of temperature. 

The potential applications of this mode of energy 
conversion are many, but this paper will restrict itself 
to the utilisation of solar energy as the heat source. 
Since the pumping of water can be achieved without 
any provision for energy storage to compensate for 
the intermittency of the sun, the pumping of water for 
irrigation and household uses appears as a logical 
initial application of  solar-thermo-electric power 
generation. 
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Solar Thermo-electric Generators 
(a) Thermocouples and Insulation 

The basic power generating thermocouple used in 
the experimental solar thermo-electric generator to- 
gether with its spring-braid assembly is shown in 
Fig. 1. A total of 32 thermocouples were used in this 
unit. The p-leg and n-leg were metallurgically bonded 
to the hot strap and braids. The flexible braid-spring 
assembly conducts heat and electricity between the 
thermo-electric material and the copper conducting 
straps at the cold side of the generator. The hot and 
cold conducting straps provide series electrical con- 
nections between adjacent thermocouple legs and 
provide contact surfaces for heat transfer to the electri- 
cal insulations at the generator walls. 

To allow adequate thermal contact between the 
straps and the generator wall insulations, the spring of 
the braid-spring assembly is used to force the straps 
against the insulations. The spring also keeps the 
thermo-electric material under compression, thereby 
reducing tensile stresses caused by bending. A snap 
ring at the end of each braid causes the springs to push 
the braid ends against the cold straps upon assembly of 
the generator. 

The electrical insulation between the thermocoupk 
ladders and the generator wall is 2 to 3 x 10° in. 
thick natural mica sheet. A matrix of mica composi- 
tion material is used to keep the couples separated in 
the generator. 


(b) Generator Structure 
The cold side of the generator is made of } in. 
aluminium that has a series of coolant passages bored 
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rence on New Sources of Energy: Solar Energy, 


Wind Power and Geothermal Energy 


in both directions to obtain cross flow. The generator 
side wall is made of 12 x 10-3 in. Type 316 stainless steel 
that is welded to the base plate. The generator side walls 
are made this thin to minimise heat conduction along 
the frame. At the cold end there is welded a collar to 
which the heat exchanger is attached. The groove is 


provided for the insertion of a rubber gasket prior to 


sealing the generator. 

The electrical leads and two thermocouples, one 
attached on the couple hot strap and the other on the 
cold, come through the cover plate. The tee connection 
on the cover plate was installed for inert atmosphere 
operation, which is desirable when the generator 
operates at 600°C for extended periods. The unit 
described here has been operating at 450°C hot side, 
at which conditions no inert atmosphere is required. 


(c) Performance 

The generator shown in Fig. 2 weighs 9-2 lb. If 
weight is a problem, and no attempt was made to 
minimise this parameter in the generator under dis- 
cussion, a water-cooled unit with present state of 
technology should be capable of 20 watts/Ib. 

The following tabulation gives the maximum power 
obtained at different thermal gradients. 








TABLE | 
T,°C ToC E, Volts | Power (Watts) 
265 48 1-45 13-6 
400 68 2-85 36-1 
408 69 3-0 39-8 
416 68 3-25 41-7 
452 70 4-9 50-0 




















If this generator were operated at 600°C hot side its 


INSTRUMENT PRACTICE 


Fig. 2. Solar-thermo-electric generator 


yr 


capability at this condition, based on the data of 
Table 1, is 100 watts. 

The efficiency characteristics for the type of couple 
employed in this generator are plotted in Fig. 3. 

Since thermo-electric power generation may be 
viewed as a modular concept its efficiency is not 
affected by generator size. In the ensuing section 
various parameters effecting size, economics, etc., will 
be discussed. 


Fig. 3. Thermocouple module efficiency as a function 
of cold side temperature 
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Parametric Evaluation of Thermo-electric 
Generators 

The aim of this section will be to describe the various 
parameters that affect the thermo-electric generator 
design with particular emphasis on the application of a 
solar thermo-electric generator system for water 
pumping. 


(a) Heat Transfer 

Most of the present-day thermo-electric materials 
exhibit an average thermal conductivity of approxi- 
mately 1 Btu/h-ft-°F (0-0173 watts/cm); in the subse- 
quent data this value is used. The generator hot 
junction will, in the following analysis, be maintained 
at 842°F (450°C) as this appears to be a good compro- 
mise value for long life thermo-electric generators, and 
the type of solar collector precision attainable at 
minimum cost. The generator cold side will be main- 
tained at 158°F (70°C) by means of water cooling. The 
thermo-electric conversion efficiency for this tempera- 
ture range is about 6-5% and this value will be used 
in the following analysis. It should be noted that this 
is somewhat lower than the value predicted in Fig. 3; 
however, the data there are obtained under more 
controlled conditions and thus various practical 
factors are taken into account in using the 6-5% figure. 
The solar energy focused by a parabolic collector on the 
target will be taken as 210 Btu/h-ft? (570 kg-cal/h/m?) 
of collector. Thus, the collector size, target size, and 
couple heat flux desired are interrelated. The cross- 
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4 Fig. 4. Thermé-electric material heat transfer area 


required versus heat flux and generator rating 


sectional area of the thermo-elements (p and n materials) 
occupies about 55% of the total target area. 

Fig. 4 relates the thermo-electric material heat 
transfer area required as a function of heat flux and 
generator rating. Since the thermo-element is to 
operate with a fixed AT a given heat flux also estab- 
lishes the element length. Table 2 gives the thermo- 
element length required for various heat fluxes. 











TABLE 2 
alk u Thermo-element 
Heat Flux hft? Length (L) in. 
10,000 0-83 
20,000 0-42 
50,000 0-17 
100,000 0-083 














The generator target diameter and target heat flux 
required, based on the 55% space utilisation factor, are 
shown in Fig. 5. Thus, with the data contained in 
Figs. 4 and 5 the selection of any two variables such as 
generator rating and heat flux fixes the target area 
and solar collector area. 
(b) Voltage 

Heat transfer and the thermo-electric conversion 
efficiency establishes the amount of surface area and 
length of thermo-element required for a_ specific 
generator rating. However, it is the voltage desired 
that dictates the number of couples into which the 
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required quantity of thermo-electric material is 
divided. The generated voltage, per couple, is: 
E. =aATt 

and thus, for any voltage XE,, X couples must be 
connected in series. For most of the present thermo- 
electric couples @ is in the order of 400 x 10-6 volts/°C. 
Thus, at a AT = 380°C, E, = 0-152 volts/couple. 
Table 3 relates the number of couples, and this is 
independent of generator size and power density, 
required for a specific voltage. 


TABLE 3 





Open Circuit 
Voltage (Eo) 4 6] 10] 12 18 24 
Number of 


Couples (N) 26 | 39 | 66 | 78 | 117 | 156 











Combining the data in Table 4 with the data in Fig. 5 
establishes the individual thermo-element diameter 
(there is a p and n type thermo-element per couple) 
required for various open circuit voltages and genera- 
tor sizes. These data are plotted in Fig. 6. Super- 
imposed on Fig. 6 is the present practical range of the 
technology for making these thermo-elements. Thus, 
for any generator rating and open circuit voltage the 
couple dimensions are fixed. In quantity production it 
is envisaged that several standard size couples would 
be available and the generator would then be designed 
and fabricated on this basis. 


(c) Cost Analysis 
Device cost and utility are the two most important 


Fig. 6. Thermo-element diameter versus generator rating 
and open circuit voltage 
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variables for determining usage and market potential. 
First, there is the quantity of thermo-electric material 
required and as shown in Fig. 4 and Table 2 this for 
any generator rating is strictly a function of the heat 
flux. In Fig. 7 there is plotted relative material cost, 
and it is obvious that high heat fluxes are desirable. 
Present technology is capable of sustaining a thermal 
heat flux of about 50,000 Btu/h-ft? (15-8 watts/cm?) 
through the thermo-elements. 

In addition to the basic materials cost there is the 
cost of translating a given amount of material, fixed by 
heat transfer considerations and generator size, into 
“X” couples, established by the desired voltage. As a 
first order approximation, it can be assumed that the 
amount of labour in making the couple is the same for 
the range of pellet diameters shown in Fig. 6, as 
practical. Thus, coupling the data of Fig. 7 with Table 3, 
we can also plot relative cost per watt as a function of 
open circuit voltage for various generator sizes (Fig. 8). 

Based on the data of Fig. 8, the generator voltage 
should be the lowest that the designated system can 
employ, assuming no counter cost is incurred. When the 
generator output is fed to a motor, the improved 
efficiency attained with higher voltage must be 
balanced off against initial investment. In addition to 
the couple cost there is the fabrication of the couple 
housing and assembly thereof. The cost of this phase is 
nearly independent of voltage for a fixed generator 
rating. With respect to generator size the cost of con- 
struction materials is proportional to the size, while 
the cost of labour, based on a cursory analysis, should 
increase by about 25°, of the rating increase. Fig. 9 is a 
plot of relative costs for a thermo-electric generator, 


Fig. 7. Relative thermo-electric material 
cost as a function of heat flux 
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conversion. The reason for relative costing rather than 
an absolute value is because the units, to date, were 
built on a research and development basis. 

Only recently has the fabrication of thermo-electric 
generators progressed to the point where it has been 
transferred from the research and development section 
to one of the manufacturing divisions. A best estimate 
at this time is 7-10 cents/kWh for the cost of the electrical 
energy from a solar-thermo-electric generator in the 





size range discussed. In the future, with continued 
research and development, it should be possible to 
improve the efficiency and extend generator life, 
coupling this with mass production techniques should, 
in ali probability, reduce the cost of electric power per 
kWh. However, even at the present cost estimate, and 
it should be recognised that this is a best estimate only 
at this time, solar-thermo-electric power generation 
appears attractive for many areas of the world. 





The Mechanics of Inertial Position and Heading 
Indication. By W. Markey and J. Hovorka. Methuen 
and Co. Ltd., 1961. 94 pages. 21s. Od. 

This 94-page book is an excellent introduction to the 
mathematics of inertial navigation systems, primarily 
as applied to aircraft and marine vehicles. The diffi- 
culty of deciding what to leave out in a book of this 
size has led to some irregularity in the quality of the 
descriptive part of the text, but the mathematical part 
is good enough in itself to justify the publication. 

A somewhat confusing introduction is followed by 
presentation of the idea of double integration of 
measured acceleration as a means of determining posi- 
tion, and an outline of the principles of the accelero- 
meters, integrating gyros and _ stabilised platform 
which may be used to mechanise such a system. The 
emphasis then changes to the idea of navigation by 
measurement of the direction of gravity. The condi- 
tions to be satisfied for a physical pendulum to indicate 
vertical in a moving vehicle are worked out for a single 
plane and for the three dimensional case. The synthesis 
of such a system using gyros and accelerometers is 
presented, with an examination of various methods of 
damping and the errors resulting therefrom. The 
behaviour of a pendulous north-seeking gyro is analysed, 
and this also is followed by an examination of a synthe- 
sised system. The final chapter discusses the extraction 
of navigation information from systems differing in their 
choice of co-ordinates for instrumentation. The book 
is recommended to anyone who has a general know- 
ledge of inertial navigation and wishes to investigate 
the mathematical aspects. 

J. A. LEE 


Aircraft Instruments. By C. A. Williams, A.F.R.Ae.S., 
M.S.L.A.E., A.M.Brit.I.R.E. Odhams Press Ltd., 1961. 
220) pages. 35s. Od. 

In this book Mr. Williams has undertaken the task 
of explaining the construction, operation and mainten- 
ance of aircraft instruments, with the particular needs 
of licensed ground engineers in mind. The book is, 
therefore, concerned mainly with the practical aspects 
of the subject and theoretical explanations are limited 
to the minimum necessary for adequate understanding. 
3ecause of this, there is a rather brief treatment of some 
topics, particularly gyroscopic action, but frequently 
the lucidity of the author’s descriptions make up for the 
brevity. The text has, however, a rather old-fashioned 
air about it, since many of the more modern instruments 
do not receive any mention at all. For instance, of the 
instruments listed on the Comet 4 pilot’s panel illus- 
trated on page 10, eight of the first twenty-two items 
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are not discussed in the book. No attempt is made to 
discuss automatic pilots or radio navigation instru- 
ments, although the radio magnetic indicator is included 
as an illustration of remote transmission by synchros. 
No mention is made of compass systems or flight 
directors such as the zero reader. By contrast, the 
mechanical pressure-operated instruments are fully 
and carefully described and considerable space is 
devoted to the Desynn and its variants. 

The book is divided into three sections dealing with 
Mechanical Instruments, Electrical Instruments, and 
Test Equipment. Each chapter of the first two sections 
contains, in addition to functional descriptions, details 
of test calibration procedure. The third section deals 
with typical test instruments and their operation. The 
illustrations have mostly been chosen, as the author 
admits in his Foreword, from the products of one 
manufacturer. These are, however, not always the 
easiest designs to describe and a wider choice might 
have resulted in simpler explanations of some of the 
mechanical instruments. Appendices contain Con- 
version Tables and a précis of the requirements of 
B.S.G.100 (General Requirements for Electrical Equip- 
ment and Indicating Instruments for Aircraft). 

The volume will be a useful handbook for those con- 
cerned with the maintenance and testing of certain 
aircraft instruments and could be used as an intro- 
ductory work by students of instrument design. 

C. B. FLINDT 


Transistor Electronics in Instrument Technology. 
By Professor N. I. Chistyakov, Pergamon Press. 
September, 1961. 370 pages. Approx. 84s. Od. 

The papers contained in this volume review many 
important developments achieved by U.S.S.R. research 
institutes, and academic and industrial laboratories. 

The contributions were presented at the first con- 
ference organised by the Scientific Technical Society, 
Moscow—a meeting devoted to the theory, calculation, 
physical principles of operation, construction and 
technical applications of the most important semi- 
conductor devices and elements such as thermistors, 
photocells, galvanomagnetic sensing elements, thermo- 
couples, cooling elements, diodes and transistors. 

The papers include: 

Transistor oscillators and their applications—G,. G. 
Fridolin. 
High stability transistor oscillators—V. A. Timofeev. 
A new relay type for signalling and control—A. G. 
Shaftan, A. A. Petrovskii and A. Ya. Nekrasovskii. 
Transistor telemetering device—V. V. Grebnev. 
(Continued on page 1270) 


INSTRUMENT PRACTICE 1265 











} 
i] 
} 
















By T. H. REDDING, M.Sc., F.Inst.P., A.M.I.Mech.€ 


¥ 


= 
° 


FLOW-RATE MEASUREMENTS 
WITH ORIFICE PLATES 


An Assessment of Standard Orifice Forms 
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parison of coefficient data relating to corner-tapped 
installations 
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T is interesting to compare the flow characteristics 
| of A.G.A.-A.S.M.E. and I.S.0. metering orifices, 
since these should be in good agreement in view of the 
marked similarity of the two orifice specifications and 
the fact that the experiments by Beitler and Witte on 
which standardised coefficients are based involve test 
orifices having nearly identical values for the width of 
the sharp-edge*, the most effective orifice-dimension in 
so far as the resulting flow-coefficient is concerned. 

Firstly we note that the range of values for m, R 
and D) for which values of « have been determined is 
approximately the same in each case and, that over 
those ranges of m, R and D which are common to both 
determinations the coefficients are always within 2% 
of each other. 

Such overall agreement, however, is not the case if 
we are seeking a 19% agreement between the curves, as 
is shown by Figs. 18, 19 and 20 which present ranges of 
Reynolds numbers (for selected values of m and R) for 
which values of « are within 1% of each other. From 
these diagrams it is evident that this range of Reynolds 
numbers (‘‘ the 1% agreement range of R”’) is largest 
for the smaller values of the area ratio and more 








* In fact, for pipe diameters equal or greater than 2 in., both 
Beitler and Witte’s orifices were such that b,/D <0-015D. 
\ccording to Witte variations of b,/D within this limit 
could only give rise to coefficient variations less than 0+1%. 
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Fig. 20. I.S.0. and A.G.A.-A.S.M.E. orifices: com- 
parison of coefficient data relating to flange-tapped 
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extensive for smaller than for larger pipe diameters. 

As a whole, the 1% agreement range is largest for 
the case of vena-contracta taps. It would, however, be 
imprudent to attach special significance to this, except 
at high Reynolds numbers, since the I1.S.0. values have 
been derived on the premises of equation (7), 


P,—P,’ P,—P,’ 1/2 
AQrplylg — Ord -|( s ! )-( 2 2 |} . (7) 
~~ P,—P, P,—P, 


which assumes that the pressure gradients in the 
vicinity of the orifice are independent of Reynolds 
number. In a previous analysis") of data relating to the 
A.G.A.-A.S.M.E. orifice, where vena-contracta and 
corner tapped coefficient-data is available from direct 
experiment, it can be shown that the use of equation 
(7), with agp calculated on the premises of equation (6) 
(a = kgkKpao), results in a “ too-high ”’ value of « at all 
except high values of the Reynolds number. 

However, if we seek for a still closer agreement 
between the two coefficients we find, for any given 
values of m and D, a very marked reduction in the 
range of Reynolds numbers over which such agreement 
takes place. Again this is evident from Figs. 18, 19 and 
20 on which indications are also given of the extent to 
which the A.G.A.-A.S.M.E. and I.S.0. coefficients are 
within 3% of each other. 
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For reference purposes Fig. 21 shows the ratio of the 
A.G.A.-A.S.M.E. and I.S.0. coefficients at R 108: 
in this case agreement is closest when m is small and D 
is large. 

From the slope of the a versus R characteristics it 
would appear that the A.G.A.-A.S.M.E. coefficients 
are, in general, the more sensitive to changes in 
Reynolds number. The extent to which this is appar- 
ent for the case of corner tapped installations can be 
seen from Fig. 13 (b) (Part II) and Fig. 22 which show 
ky the ratio of the coefficient at Reynolds number 
R (R-<10%) to that at R ow for I.S.0O. and A.G.A.- 
A.S.M.E. orifices respectively for the case of a 10 in. 
diameter main. Where vena-contracta tapped instal- 
lations are concerned the slopes of the two sets of 
characteristics are very similar. One difference between 
the characteristics, irrespective of the tappings used, 
is that da/dR for the I.S.0. orifice becomes sensibly 
constant at lower values of R than is the case for the 
A.G.A.-A.S.M.E. device. For corner-tapped installa- 
tions this difference is as shown in Fig. 23 where R<, 
plotted as a function f is that value of R at which the 
value of the coefficient is }°% less than its value at 
R =108, ‘ 


Significance of the Difference between the A.G.A.- 
A.S.M.E. and 1.8.0. Coefficients 

In both cases, in view of the large number of readings 
taken in determining coefficient data, the precision of 
mean observations is very high, i.e., the standard 
deviations of mean observations are low even though 
the scatter of the readings may exceed +3%. The 
physical significance of the difference between the two 
sets of coefficients merely indicates differing systematic 
errors in the experiments which determine them. 

Thus it is not possible to express a preference for one 
or other of these calibrations unless we have evidence 
that, in one case or the other, more sources of poten- 
tially systematic errors have been taken into account, 
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Fig. 22. 
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Fig. 23. 1.8.0. and A.G.A.-A.S.M.E. 
versus B for corner-tapped installations 
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either by determining such quantities experimentally 
and thence incorporating them into the final result as 
“corrections”, or by conducting the experiments 
under conditions whereby such potential error-terms 
are sensibly reduced to zero. 

Even when the curves are in agreement, or approxi- 
mately in agreement, it is not permissible to conclude 
that in such regions the coefficients are necessarily 
more accurate than in regions where they differ: it is 
only permissible to conclude that in such regions the 
overall systematic errors in the two determinations are 
approximately the same. 

It is however pertinent to observe that at high 
Reynolds numbers where errors due to changing 
temperature are small the A.G.A.-A.S.M.E. and LS.0. 
coefficients differ most when D is small and m is large, 
these being conditions under which experimental work 
is subject to severe sources of potential systematic 
error. Thus in small diameter mains the velocity 
profile, and throvigh it the flow coefficient, becomes 
increasingly sensitive to pipe diameter, and for large 
values of m pressure measurements tend to become 
unsteady and are known to be appreciably dependent 
on the diameter of the tapping hole, a factor which was 
set at different values in the two sets of calibrations 
but on which insufficient information is available to 
make an estimate of the systematic error involved. 


Estimated Accuracy of Flow-rate Measurements 
The above discussion serves to show how difficult it 
is to assess, on the basis of present information, the 
basic accuracy with which flow rate may be determined | 
by “ standard ” metering orifices. 
However, at high Reynolds numbers (say R = 108) an 
estimate of ultimate accuracy can be made on 








the 
basis that (a) the systematic errors in the two sets of 
experiments are of the same sign (b) of the A.G.A.- 
A.S.M.E. and I.S.0. sets of characteristics, those with 
the smallest systematic error have, in fact, a systematic 
error of not more than 1% and (c) we erroneously 
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choose the other set for estimating flow rate from 
pressure difference measurements. Under these condi- 
tions flow-rate measurements will assume errors of 
+ (v + 1:00 + Aa) % where x is the difference between 
the A.G.A.-A.S.M.E. and I.S.0O. coefficients and Aa 
the 95° confidence limit associated with the standard 
coefficient, which we shall assume is approximately 
the same in each case and approximately equal to 
+3°,. Reference to Fig. 21 shows that ultimate 
accuracy associated with the flow coefficient will then 
evaluate approximately as +1}% to +24% for 10 in. 
diameter mains and +14% to +33% for 2 in. diameter 
mains according as m varies from m = 0-04 tom = 0-64. 
This will also be approximately the accuracy of the 
flow rate measurement itself in cases where errors in the 
measurement of differential pressure and fluid density 
are kept small compared with the aforementioned 
values for the errors in the flow coefficient. 

The above estimate of the ultimate accuracy obtain- 
able at the present time with metering orifices is, 
admittedly a pessimistic one, seeing that quite deliber- 
ately it has been made to include the worst possible 
eventualities. In particular, if Aa is small compared 
with x and the sign of the systematic errors are known 
to be both positive or both negative, the above range 
of uncertainty in the true value of the coefficient is 
almost halved: and again, if the systematic errors are 
assumed to be of opposite signst the above argument 
assesses the accuracy as + (* 10 + /Aa)%. Never- 
theless, even assuming the actual errors to be only half 
of those mentioned above, it is apparent that flow rate 
determinations must be considered as relatively coarse 
measurements as compared with other measurements 
in engineering science, e.g. power, pressure and tempera- 
ture, 


Conclusions 

Although for many purposes flow rate measurement 
to an accuracy of +1% is perfectly satisfactory, we 
find, increasingly, need for measurements wherein 
much better accuracy is required. 

For example, such high-accuracy requirements arise 
when orifice meters are used as secondary standards 
for calibrating other flow-metering devices, in the 
testing of heat engines and in the acceptance testing of 
hydraulic appliances. Again, in process instrumenta- 
tion high-accuracy flow metering devices are necessary 
components of control gear especially when the 
accuracy of contro! of flow rate in various individual 
mains later determines the efficiency of a chemical 
reaction brought about by subsequent mixing of the 
flow-streams in question. 

Also, as pointed out in previous publications: ®), only 
the most precise flow measurements will serve to 
reveal the detailed mechanism of flow through pipe 
constrictions and of the constitution of the flow 
coefficient relating to it. Information so provided could 
well be instrumental in improving the design of meter- 
ing throttles, especially in cases where stability is, at 
present, not all that is desired. 

Such desirable improvements in metering accuracy 
can, in general, be brought about by improving the 





+ 


This condition is only possible if x exceeds the systematic 
error associated with the more accurate characteristic. 
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accuracy with which the flow coefficient can be deter- 
mined{. This is possible only by: 

(a) reducing or eliminating the systematic errors 
associated with experiments to determine 
“standard ” coefficients 

(b) reducing the extent of the deviation between 
the mean calibrations of orifice and fittings made 
to the same geometrical specification—a factor 
which is conventionally measured by the so- 
called tolerance limit, defined as that limit (+) 
about the most probable value of the coefficient 
within which the mean coefficient of 95% of all 
orifices made to the same specification will fall 

(c) increasing the stability of the flow pattern so as 
to give more reliability to rates of flow taken 
from one observation only of the differential 
pressure. Paradoxically this is more important 
in plant measurements than in experiments on 
coefficient standardisation, since in the latter 
case the effect of instability of the flow pattern 
can be eliminated by taking sufficient observa- 
tions and evaluating the mean coefficients 
relating thereto. 

Reduction in the systematic errors of calibrating 
equipment can only be attained by giving attention to 
experimental detail so as to correct for, or sensibly 
eliminate, sources of error other than those which are 
purely errors of observation§. To effect such elabora- 
tions in experimental technique could well be a very 
expensive procedure, especially if—as the writer 
believes should be the case—steps are taken to eliminate 
potential sources of systematic error rather than to 
compensate for them by subsidiary observations. For 
example, the elimination of errors due to fluctuating 
viscosity could be effected by either accurate tempera- 
ture control or the use of low viscosity-index fluids (e.g., 
silicone oils). However, this might well, except in small 
diameter mains, raise the cost of calibrating equipment 
to a near-prohibitive degree. Indicative of the high 
precision with which standardising measurements can 
be made are the experiments of Spencer and McNulty®) 
on single (‘‘one-off’’) orifices in 2 in. and 6 in. diameter 
mains. In these experiments, even without taking the 
extreme precautions suggested above, and working with 
water as the calibrating fluid, estimated systematic 
errors and random scatter of test results are reported 
as being less than 0-15% and 0-3% respectively. 

Again, as far as specification of the tolerance limit 
(Aa) is concerned, present procedure is by no means 
entirely satisfactory, the tolerance limit at present in 
use having been set largely on the basis of experience 
and not wholly as the result of controlled experiments. 
To be sure, purely experimental determinations of 
tolerance limits would be a costly procedure, as it 
would involve tests on a large number of duplicates of 
-ach size of orifice chosen for test. However, it is hard 


t The other factors involved in the flow equation, i.e., 
density and pressure, can usually be measured even under 
plant conditions with much higher precision than the flow 
coefficient. 

§ With modern equipment for determining mass, time, 
pressure and density, observational errors can, in general, 
be considered small as compared with the tolerance limit 
Aa. Furthermore, in coefficient-standardising experiments 
they become eliminated by virtue of the large number of 
observations taken. 
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to see how the accuracy of orifice-metering can be 
substantially improved, or the ultimate accuracy 
estimated, unless such experiments are carried out 
under conditions wherein the closest possible limits 
(consistent with practicability) are maintained on all 
factors which can, conceivably, vary from one orifice 
installation to the other, e.g., pipe diameter, position 
of pressure tappings, surface finish of approach channel, 
shape of the upstream velocity profile, and the degree 
to which steps have been taken to eliminate swirl. 

Finally, investigations to establish the conditions for 
maximum stability of the flow pattern in the orifice are 
of paramount importance since such stability deter- 
mines the reliance that can be placed on flow rates 
computed from one observation only of the pressure 
difference. 

Of particular importance is the stability of the 
velocity profile in the approach channel and the 
stability of the flow pattern associated with any separa- 
tion of the fluid from the pipe wall in the upstream 
vicinity of the orifice. Thus it is important to ensure 
that the holes for the pressure tappings are not posi- 
tioned near a point of separation, or are so dimensioned 
as to deflect streamlines towards themselves, with 
consequent interference with the flow conditions in 
their near vicinity*. In fact, taking an overall picture 
of the stability problem there is, perhaps, a case for 
introducing a further tolerance limit (8 say) to take 
into account the degree of stability of the flow pattern, 
so that in the case where such flow deviations are 
normally distributedf 8« would indicate the limit (+) 
about the most probable value of the coefficient of 
any one orifice within which 95% of coefficient-deter- 
minations of that orifice fall. With modern equip- 
ment, observational errors can be made very small in 
which case 5a would become essentially a measure 
of the hydrodynamic instability of the installation 
in question. 

(Concluded) 
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ERRATA 

Part I. Reference 1, for ‘1930’ read ‘1948’. 

Part II. Reference 17, for ‘Ist edition’ read ‘6th edition’; 
Figs. 13, 14, 16, 17, in captions for ‘ref. 20’ read ‘ref. 17’. 





* From this point of view the position of vena-contracta 
taps appears more satisfactory than either the corner or 
flange-tapping arrangements. 

t Examination of the results of calibration-experiments 
justify the assumption of a normal error distribution. 
On the other hand, in an installation where this is not the 
case (where, for example, the velocity profile or separation 
phenomena are subject to variations which have a strong 
preference for one configuration rather than another) it is 
not inconceivable that this could partially compensate for 
systematic errors in the “standard ’’ flow coefficient. 
Under such circumstances measurements of total flow, 
obtained from an integration of the square-root of the pres- 
sure drop over a long period of time, could give rise to a 
higher-accuracy measurement than examination of 
coefficient-accuracy might suggest. It would, however, 
be a mistake to assume that the accuracy of instantaneous 
flow-rate measurements are similarly improved. 
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(Continued from p. 1265.) 

Adaptive Control Systems. Edited by E. Mish, in 
and L. Braun. McGraw-Hill, New York and London. 
1961. 531 pages, 379 figures. £6 8s. Od. 


Mishkin and Braun have done a good and quick job 
of work in presenting the state of art in the U.S.A. in 
this field. The book is an outcome of a series of lectures 
given at the Polytechnic Institute in Brooklyn in 
September, 1959, and 17 chapters were contributed by 
11 authors, lead by J. G. Truxal, the head of Electrical 
Engineering Department. The editors have done a 
reasonably good co-ordination. In common with other 
college texts of this type, there is, however, no notation 
index and it may be a good idea if somebody started the 
habit of making a list of all symbols (and if necessary 
for each author separately), so that those who are not 
accustomed to the idiom and custom of a particular 
school could follow the teaching more easily. 

Apart from the introduction, the actual treatment 
of adaptive control systems begins with Chapter 3, on 
page 291, i.e. more than halfway through the book. 
This is very commendable indeed, because the pre- 
ceding chapters are devoted to fundamentals, namely 
to linear and non-linear systems and their description 
in terms of process dynamics, to some unusual design 
problems, sampled data processes and to a good deal 
of analytical thinking. All by way of preparation. 

In the last part of the book there are selected topics 
of general interest in control engineering: digital and 
analogue techniques, game theory (in the chapter on 
analysis of competitive situations), queueing systems 
and decision processes. 

As mentioned before, the specific items relating to 
adaptive control systems are in the middle portion of 
the book, which contains the treatment of automatic 
methods of finding process dynamics (a prerequisite of 
any adaptive control system), four examples taken from 
flight control and some computer controlled adaptive 
systems. 

L. A. STEINER 


Electronics. A Bibliographical Guide. By C. Kk. 
Moore and K. J. Spencer. Macdonald & Co. (Pub- 
lishers) Ltd. 21st July, 1961. 411 pp. 65/-. 

This book has been produced as an aid to the location 
of any paper in any language on the subject of elec- 
tronics. To do this the authors have attempted to 
present a survey of the literature and to provide a 
guide to all available aids to searching and to indicate 
which are likely to be the most fruitful lines of enquiry 
for a variety of circumstances. 

The main drawback in such books is that by the time 
they are published they are usually nearly a year out of 
date in the references cited. This drawback is obviated 
to a certain extent by the authors by the inclusion of 
an addenda of papers which came to their notice after 
the rest of the book had gone to press, the most recently 
cited reference being November, 1960. The main text 
covers the period 1945 to June, 1959, and includes, in 
addition, some historical books, standard textbooks 
and major bibliographies of earlier date. 

The guide is divided into sixty-eight sections. The 
first section gives a survey of reference works, buyers’ 


(Continued on p. 1273.) 
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Instrument and 
‘Oreyshane)| Applications 


of Glass Fibre Optics 


By R. G. PAY, M.Sc. 


IBRE optics devices exemplify how a simple idea 

can mean a whole new range of techniques in the 
field of instruments, control, and automation. The idea 
in this case was that glass fibres could be used to pipe 
optical images round corners. 

The fact that light can be trapped in a glass rod, 
suffer repeated total internal reflection, and pass from 
one end of the rod to the other—even when the rod is 
bent-—has been known for some time. But a single rod 
cannot transmit an image. It only gives a good 
indication of the amount of light falling on its end face. 


3y splitting an image up into a large number of small * 


areas and piping the light from each area along 
individual glass fibres, it is possible to reconstruct the 
image at the far end of the bundle, provided the fibre 
arrangement is the same at each end. In fact, such an 
orientated bundle automatically splits up the light 
from the image and presents a refabricated image at its 
far end. The fibres in between the ends can be bent in 
any way that their mechanical properties allow and 
the image will still appear. 


Fibrescopes 

The first use for such bundles has been in flexible 
telescopes, or “‘fibrescopes’’, for inspecting inaccessible 
parts of machinery, or the internal organs of living 
persons. For these uses the bundles are fitted with an 
eyepiece at one end and an objective lens at the other. 
Alternatively, a camera lens can be attached to one 
end and still or moving colour pictures can be taken. 

An example of a fibrescope is shown in Fig. 1. This 
instrument from the American Optical Company uses a 
bundle of fibres that has a rectangular cross-section of 
about 8 mm by 10 mm and contains about 32,000 
fibres. Each fibre is 50 microns in diameter 
(0-002 inches) and 36 inches long. The bundle is fitted 
with a standard 1 inch focal length motion-picture 
camera lens and an x8 eyepiece. The sheath is a 
flexible stainless steel convoluted tube in a braided 
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Fig. 1. A flexible fibrescope for inspecting 
inaccessible areas 


envelope. It is virtually crush-proof and has limited 
flexibility, to protect the fibres from accidental break- 
age. Photographs may be taken either by relaying the 
image from the exit face of the fibre bundle on to a 
film by an auxiliary lens, or by placing the end of the 
fibre bundle directly against the film. 

Various sizes of fibrescope are available. American 
Optical, for example, produce fibres with diameters 
ranging from 5 to 50 microns. Bausch and Lomb Inc. 
produce flexible bundles with cross-sections up to 1 inch 
by 1 inch and up to 12 ft long. They offer as a stock 
item a bundle ;*; inch by ;*, inch that uses 15 micron 
fibres, giving a resolution of 20 line pairs per milli- 
metre. 

In some applications it is an advantage to use a rigid 
fibre bundle. Then a large number of very small fibres 
is fused together into a long rigid rod. American 
Optical, for example, have produced such rods with a 
diameter of 1 mm containing 25,000 fibres, each about 
6 microns in diameter. Such fibre “image conduits’”’ 
can also be pre-shaped to conform to almost any 
desired path. Thus they can be substituted for an 
optical relay system using lenses, prisms, or mirrors. 

The flexible fibre bundle is of immediate use to the 
control engineer who has to stabilise an optical system 
against external movements. In an airborne television 
camera, for example, the Radio Corporation of America 
have replaced the heavy stabilising equipment for the 
complete camera by much lighter equipment stabilising 
only the object lens. The lens is connected to the 
unstabilised camera by means of flexible fibrescope. 
As is explained below, use of a fibre optics faceplate in 
camera or display tubes greatly increases their optical 
efficiency; so the fibre bundle in the equipment was 
butted against a fibre optics faceplate fitted into an 
RCA 7038 vidicon. The first tube made with this 
technique had a fibre bundle made from 0-003 inch 
glass fibres. Resolution of this tube was limited to 
120 TV lines by the fibre structure. Subsequent tubes 
made with 0-0006 inch fibres had a resolving capability 
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Fig. 2. A vidicon television camera tube with a fibre 
optics faceplate 


of about 600 TV lines, which is close to the resolving 
ability of the tube itself. One such tube is shown in 
Fig. 2. 

In certain other applications where the light trans- 
mitting abilities of fibre bundles are of use to the control 
engineer, non-orientated bundles can be used. These 
are fibre bundles in which no attempt has been made to 
arrange the fibres in a regular manner; as a result, they 
are very much cheaper than orientated bundles. They 
can be used to transmit the level of light from in- 
accessible situations and as such are generally referred 
to as “‘light pipes’. Ina jet engine, for example, it 
might be desirable to monitor the light level in the 
combustion chamber. A photocell would not be robust 
enough for such an environment, but light from the 
engine could be taken by a light pipe to a photocell 
situated in a more convenient part of the aircraft. 
Light pipes in lengths up to 25 ft and in bundle dia- 
meters ranging from a few thousandths of an inch to an 
inch or more are produced by American Optical. They 
point out that it becomes possible to “wire” light as you 
do electricity. Light can be transmitted between 
moving parts; or carried from a single source to several 
places, or the reverse. Light pipes thus have a number 
of applications in control systems and in automatic 
equipment involving light signals. 

An example of the use of light pipes for computers is 
provided by a device suggested by RCA for reading 
punched cards. The advantage claimed in this case 
arises from the manner in which the fibres transduce 
the parallel information on the card into sequential 
information suitable for the computer, avoiding the 
need for electronic storage circuitry. 

It is preferable to read the cards while they are 
moving in a direction transverse to the card length. 
But if normal optical or mechanical pick-ups are used, 
this means the characters would be read in parallel. 
To overcome this, a light pipe is placed under each 
hole location in the card and a single light source 
illuminates the top of the card. The far ends of the 
fibres are arranged in a circular pattern in which the 
bits of each character are arranged in the correct 
sequence and the characters themselves also follow the 
correct sequence. When the perimeter of the circle of 
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fibres is scanned with a mechanical disc with a slot in 
it, the characters are read off in sequence by a phioto- 
cell. It is suggested that this system will enable card 
read-out to be used in in-line operations; that is, 
information read from the cards can be fed directly 
into the computer. ; 

IBM are reported to be investigating the possibilities 
of using fibre optics for character recognition in reading 
machines for computers. It is likely that coded fibre 
bundles would very much simplify the electronic 
circuits in such equipment. 

A simple application of a light pipe is as a source of 
illumination in an area being inspected by a fibrescope. 
Since the fibrescope is used to inspect inaccessible parts 
of machinery, a light pipe is often the only means of 
illuminating such areas. 


Coded Bundles 

As the fibres in a bundle can be arranged in any way 
that is desired, they offer a very simple means of coding 
optical images. This property is of great value in 
certain instruments and in data processing systems. A 
simple example of the coding abilities of fibre bundles is 
provided by the RCA Signa Guard. This is a system 
that enables a bank to verify its customers’ signatures 
quickly. 

The customer’s signature is placed before a coded 
bundle which produces a scrambled version of the 
signature at its exit end. This scrambled version can, 
for example, be printed on a depositor’s bank book. 
When the customer makes a withdrawal, the signature 
he gives can be compared with that on the bank book, 
the latter being examined by the teller through a 
decoding bundle of fibres. The device eliminates the 
need for signature files at each teller’s location. 

In instrument applications, the coding properties of 
fibre bundles are of value because they can be used to 
match the optical image to the input of the instrument. 
Wherever a slit source is required, it is possible to 
arrange the fibres in a square or round array at one end 
of the bundle and as a line array at the other end. Or 
if required the process can be reversed. 


High Resolution Aerial Reconnaissance 

This techniqué has been used to produce a high 
resolution aerial reconnaissance system in which the 
full capabilities of an image-orthicon tube are realised. 
Previously it had been impossible to use the full 
information capacity of such tubes in photographing 
at high resolution over wide angles of view. This was 
because in a conventional TV system the best resolu- 
tion that could be expected, with an optical system 
focusing the entire scene on the photocathode, would 
be about 500 TV lines. The fibre optics system over- 
comes this disadvantage by using optical slit scanning 
of the field of view and transforming the scan line into 
a TV raster on the photocathode. If, say, 40 line scans 
take in the area being photographed, this is repre- 
sented by some 20,000 scanning elements in the tube 
(500 elements x 40 scans). The signal would be trans- 
mitted over a video link and a similar fibre optics 
transducer attached to a cathode ray tube would re- 
assemble the elements into a single image for photo- 
graphic print-out. The normal frame rate of image 
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orthicons of 30 frames per second could be raised by 
active erase techniques. The camera lens could be 
stabilised, instead of the complete airborne camera, as 
described above. A similar fibre optics TV system 
could also be used with a high-resolution, high-speed 
facsimile system. 


Computer Print-out 

A fibre optics faceplate inserted into a cathode ray 
tube gives a very high optical efficiency for photo- 
graphic purposes, and a high-speed electronic printer is 
being built using such faceplates, for computer system 
outputs. Short fibre bundles are fused together to form 
a vacuum tight disc and the phosphor is applied to their 
interior ends. The disc is then fitted into the tube in 
place of the normal faceplate. Light from the phosphor 
is delivered without parallax to the outer face of the 
bundle and a photographic record can be obtained by 
placing a film directly against the faceplate. Using high 
refractive-index glass it is possible to produce fibres that 
have an effective aperture of f/0-57, and these trap 
wide-angle rays that would escape a normal lens system. 
In comparison with a normal f/2 high-speed lens used 
with a conventional tube, the fibre optics tube shows an 
increase in photographic speed by about 40 times. 


Fig.3. A cathode 
vay tube with a 
fibre optics insert, 
as used for high- 
speed computer- 
output printing 





RCA are building a model to test the feasibility of 
a print-out system using this technique. The type of 
tube they are using is shown in Fig. 3. The output 
characters from a computer appear in a line across the 
fibre optics insert in the faceplate and the film moves 
continuously past them. Electrofax paper is used, 
which is coated with photoconductive zinc oxide. A 
negative charge is placed on the paper by a corona dis- 
charge before it reaches the tube. As the paper passes 
the tube, those areas illuminated by the characters 
appearing at the ends of the fibres are discharged, 
leaving a latent electrostatic image. The image is then 
developed by spraying a positively charged powder on 
to the paper. The powder is fixed by heating. First 
tests indicate that a printing speed of about 20,000 
characters per second can be expected. 


Fibre Technology 

At present, fibres for fibre optics devices are made up 
of a central core of glass, generally of high refractive 
index, with an external coating of glass of lower 
refractive index. The effect of the coating is to prevent 
the leakage of light from fibre to fibre at points of 
contact. It also protects the internal reflecting surface 
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from damage. Quite a small difference in refractive 
index between the fibre and its jacket will lead to the 
capture of quite a substantial cone of light. For 
example, if one end of a bundle of fibres is illuminated 
with an ordinary fast lens, say f/2, all of the light will 
be trapped if the fibre and its jacket differ in index by 
only 2-5 per cent. 

Techniques have been developed at American Optical 
Company for producing fibres in a wide range of sizes. 
For flexible applications, two distinct types of fibres are 
used. For fibre diameters of 25 microns (0-001 inch) or 
larger, the bundles are built up using single fibre ele- 
ments. For diameters less than 25 microns, “‘multi- 
fibres”” are used. These consist of several optically 
distinct fibre elements bonded together to form 
mechanically single strands, which are both stronger 
and more easily assembled than the individual fibres 
would be. Fibre elements 10 microns or less in diameter 
can be used with this method. Fibre diameters are 
restricted to sizes greater than about 5 microns, as 
below this they are approaching the wavelength of light 
and transmit light by modes comparable to those met 
in radio waveguides. 

In fused assemblies, fibre sizes from 5 microns up to 
several millimetres are used, depending on the applica- 
tion. For tube faces, sizes from 15 to 50 microns are 
commonly employed. A 15 micron fibre bundle con- 
taining about 300,000 fibres will measure about 
0-3 inches by 0-4 inches and will transmit images of a 
quality comparable to high-definition television. 





(Continued from page 1270) 

guides and directories of manufacturers’ handbooks 
and data books, histories of electricity and electronics, 
information services, patents and trademarks, ab- 
stracting and indexing periodicals, periodicals which 
include abstracts and which have cumulative indexes, 
progress reviews, technical foreign dictionaries, termino- 
logy, notation and standard definitions, translations. 

The book aims to cover electronic instrumentation 
and notable omissions from this section are the 
American Instrument & Control Systems Buyers’ Guide 
and the British Instrument Directory. 

Each of the other sixty-seven sections is devoted to a 
specialist field and comprises a list of all relevant 
bibliographies together with a selection of books 
and papers. The basis of selection is that the 
works cited fall within one of the following categories: 
Authoritative textbook, survey paper, pioneer 
paper, special issues of a journal devoted to some 
specialised topic, classic paper or one reporting a 
significant advance in the art, proceedings of major 
convention or conference, tutorial paper, or a paper 
noteworthy for the references it cites or for the survey 
of literature which it gives. Also, so that as many 
topics as possible shall be covered in each field, a 
certain number of representative papers have been 
selected to fill what otherwise would have been gaps, 
and these latter have necessarily been chosen somewhat 
arbitrarily. 

This book will be a useful reference work to have on 
the bookshelf, its usefulness as a guide, in our opinion, 
lying mainly in the information contained in the first 
section. 
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Effluent Instrumentation 


Introduction 
FC people would deny that the pollution of rivers 
and streams has reached a point where drastic 
legislation is necessary. An Act of Parliament which 
came into operation on the 27th September of this 
yvear—Rivers (Prevention of Pollution) Act 1961 now 
ensures that all premises must apply to the appropriate 
river board for consent to discharge trade or sewage 
effluent into rivers or streams. This not only means 
new premises erected after the 27th September of 
this year, but all those built since or before the previous 
Act of 1951. The essential clauses of the new Act 
which are of great interest to the instrument industry 
are: 

“An application to the river board for their consent 
under this Act shall state: 

(a) the nature and composition of the effluent in 

respect of which the application is made 

(b) the maximum temperature of the effluent at 

the time when it is to be discharged 

(c) the maximum quantity of the effluent which it 

is proposed to discharge on any one day, and 

(d) the highest rate at which it is proposed to 

discharge the effluent.” 

The Act quotes certain conditions which may be 
imposed, upon consent being given, to control the 
above factors and the provision of facilities for taking 
samples. 

When devising instruments for these purposes it has 
to be borne in mind that neither party (the ‘‘dischargee”’ 
or the receiving authority) really wants the commodity 
being handled yet each is equally interested in main- 
taining accurate records. Hence, the demand is for 
accurate and reliable instrumentation by the least 
expensive methods. 

Usually the effluent is at atmospheric pressure which 
prevents the use of many of the normal liquid flow 
measurement devices. Measurement is then advanta- 
geously carried out by the “open channel’ methods. 


Treatment of Gas Works Liquor 

One very large field where treatment of effluent and 
the measurement of the salient factors specified in the 
Act is that of gas works liquor. The North Thames 
Gas Board has been investigating the problem and has 
been carrying out a research programme at the Southall 
Gas Works. This involves a pilot plant operated by 
the Gas Council for investigating methods of bacterio- 
logical treatment of gas works liquor in order to render 
it suitable for disposal directly into public sewers. 


1274 INSTRUMENT PRACTICE 


The bacteria employed to remove phenols and ot::er 
materials from gas liquor have been specially develo; ed 
to resist the toxic nature of the compounds present in 
this liquor and to break them down as rapidly as 
possible. 

Because of the very concentrated nature of the 
liquor and the need to carry out the purification 
process in a reasonably short time a high bacterial 
population is necessary. This can be attained only if 
the appropriate conditions of temperature, oxygen and 
nutrient supply are met. 

An adequate supply of oxygen is extremely impor- 
tant, and the plant at Southall is designed to investigate 
three different methods of aeration, and to determine 
the conditions under which the maximum throughput 
can be obtained for a given size of plant. 

If the throughput to a given part of the plant is 
lower than it need be then plant capacity is being 
wasted, while too high a throughput can result in loss of 
efficiency and a possible loss of the bacteria population. 

The plant consists of two parallel systems in which 
the liquor is treated. 

One of these comprises two towers in which aeration 
is provided by circulation of the liquor over a packing 
within the towers while air passes upwards. 

The other system, consists of two tanks in one of 
which aeration is provided by an impeller producing 
vigorous surface agitation, while the second employs 
air blown through the liquor in the tank. 

In all cases the measurement of the throughput is 
basically the same and is as described below. 


Instrumentation at the Southall Gas Works 

The instrumentation at the Southall Gas Works 
pilot plant has been supplied by Walker Crosweller & 
Co. Ltd. The method of measuring the rate of flow of 
effluent liquid chosen by the company, is the vee-notch 
weir tank in which the head of liquid over the weir has 
a known relationship to the rate of flow. A dip-tube, 
fed with compressed air, inserted in the tank converts 
the head of liquid into a pressure which is fed into a 
suitably calibrated liquid flow recorder. 

An advantage of the method is that the recording 
instrument itself can be mounted remotely from the 
measuring point—in the most convenient location and 
away from corrosive liquids and fumes. 

The company generally preferred the use of a vee- 
notch weir plate because it has the advantage that the 
shape of the issuing jet is geometrically similar at all 
heads, resulting in a constant relationship between 
rate of flow and head. This in turn makes it possible 
to use a standard scale shape for the recorder and 
interchangeability of chart ranges is simplified. 

In all weir plate measurements the liquid should be 
practically motionless apart from the movement of 
particles towards the notch. In practice this has been 
achieved by fitting the weir plate in the side or end of 
a tank (as at Southall) and feeding the liquid into the 
tank at a point remote from the notch. Suitable baffles 
are also fitted in the tank to arrest movement, parti- 
cularly of the liquid surface. It has been found 
necessary at Southall to cover the weir tanks as the 
wind can produce measurable fluctuations in the 
liquor surface. 
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The instrument panel at the Southall experimental 
effluent processing plant 


For many applications brass weir plates are used 
but, as many “‘neutralised acid’’ effluents are particu- 
larly corrosive, monel, stainless steel and ebonite are 
also used. 

The instrumentation for this plant did involve 
certain changes of detail, mainly because of the very 





low rates of flow involved and the laboratory precision 
required from what is essentially a research plant. 

Three of the installations have a maximum flow rate 
of 500 gal/h and the fourth 200 gal/h which are very low 
rates for measurement by the normal vee-notch weir 
method and it became a question of compromise 
between narrow notch angles and low liquid heads. On 
the 200 gal/h flow, a notch angle of 34° with a head of 
2-0 in. and for 500 gal/h, 31° and 3-01 in. These 
figures have no real significance—they merely give 
suitable heads at particular rates of flow, enabling 
standard recorders to be used. 

A further problem arose in the setting-up of the weir 
plates for zero flow with the degree of accuracy required 
for research purposes. This was overcome by fitting 
two hook gauges, one on each side of the notch so that 
the centre line of the vee could be set truly vertical. 

Fig. 1 shows the instrument panel for the experi- 
mental plant. The three instruments in the top row 
and the centre one in the bottom row are Walker 
Crosweller Model 1600 recorders either of the oiled 
sealed bell or slack diaphragm type, depending on the 
range. Each recorder is fitted with an integrator to 
measure the total flow over a specified period. The 
Electroflo indicator on the lower left hand side measures 
the rate of air flow to the aerating tank, and the multi- 
point George Kent recorder on the right hand lower 
side records the temperature of the effluent, the heating 
of which is carried out by steam flow through pipes. 





National Engineering Laboratory 


THe National Engineering Laboratory at East 


Kilbride, near Glasgow, was set up by D.S.I.R. after - 


the second world war, and its programme of research 
has been directed entirely towards helping engineering 
industries to improve their products and processes. 
The Laboratory’s Report for 1960 shows the progress 
that has been made over a wide range of activities. 

Measurement provides the basis of the Laboratory’s 
researches and it is often necessary to develop new 
instruments and techniques to obtain the required 
accuracy. Some of these developments have been 
written up for Instrument Practice by members of the 
Laboratory. These new developments include portable 
equipment for measuring the flow of water in penstocks 
of hydro-electric power stations; the use of air as the 
test fluid for hydraulic machinery; wear measurement 
between rubbing surfaces using radioactive tracers; 
and a digital current meter. For measuring pressure 
three methods are now in use at the Laboratory, a 
vibrating wire instrument, a digital manometer and a 
weigh-beam. The digitised readings from all these 
instruments can be recorded on punched cards or 
punched tape. Other instrument developments include 
a dual-element resistance thermometer giving digital 
reading through a digitised a.c. potentiometer bridge, 
a method for measuring the amount of air dissolved 
in liquids, a liquid level detector, and apparatus for 
measuring the heat transfer in beds of solids. 

Copies of the Report may be obtained from 
H.M.S.O., price 5/-. 
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Sensitised Materials for Recorders 


INDuUsTRY’s changing demands are reflected in the 
newly revised British Standard 1193 which deals with 
sizes of sensitised materials for recording instruments. 

For easy reference, the specification is presented in 
two parts, one dealing with recording film and the 
other with recording paper. Details of perforations 
(where applicable), standard lengths and the thickness 
of materials are also specified. 

Copies of this Standard may be obtained from the 
British Standards Institution, Sales Branch, 2 Park 
Street, London, W.1, price 6s. each (Postage will be 
charged extra to non-subscribers). 


“The Protective Packaging of Instruments” 


In the article of this title which appeared in the 
September issue of Instrument Practice the following 
amendments should be noted: 

Fig. 4. In the caption for “58°C” read “ 58°F ”’. 
Along the x axis of the graph for “ lb/ft? ”’ 
read “ Ib/in?”’ 

Fig. 7. In the caption for “ drawn for a range of 
drop heights ’”’ read “ corresponding to a 
54 in. drop height ”’. 

The legends appearing on the graph from 
top to bottom should read: 
Maximum loading g + 10%. 
Optimum loading minimum g. 
Minimum loading g + 10%. 


Fig. 12. The figure should be inverted. 


“ 
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SOLID STATE Commercial 


HE Univac Solid State 80 computer was installed 

in Remington House last year and since that time 
has been handling internal accounting and statistical 
work, and has also been used for programme research 
and testing, for training, for demonstrations and for 
development of commercial programmes. 

There was an opportunity recently for seeing this 
computer in operation for the first time. According to 
Remington Rand it is the world’s first solid state com- 
mercial data processing system designed specifically to 
meet business requirements. 

The first job undertaken by the Univac system was 
the sales and cost run for Remington Rand who made a 
comparison between the conventional punched card 
system and the Univac system in parallel. The Univac 
system was more than seven times faster. One of the 
chief advantages of the Univac system is that an 
installed system can be enlarged to meet expanding user 
requirements. 


The Computer System 

The basic computer system consists of the high-speed 
card reader, the central processor, the high-speed 
printer and the card punch. The card reader can read 
80 column cards at the rate of 450 cards per minute. 
Each card is read twice and the complete images 
obtained are matched prior to processing the data 
contained. 

The central processor has a capacity of 24,000 digits 
for holding the programme steps, the data being pro- 
cessed, and the “look-up” tables. It also includes the 
necessary circuitry for performing logical and arithmetic 
functions and forcontrolling the other units of thesystem. 

The high-speed printer will print lines of up to 100 
characters at the rate of 600 lines per minute in any 
required format. The card punch will print the inter- 
mediate results required for further processing into 
standard 80 column cards in any required code at the 
rate of 80 cards per minute. 


Expansion Facilities 

The basic system can be expanded by the inclusion of 
additional facilities in the four main units or by the 
addition of further units to the basic system. 

In the central processor the digits are arranged in 
parallel bands on a drum revolving at 17,670 rev/min. 
To increase the storage facilities additional bands of 
digits may be added. An automatic multiplying and 
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Univac 80 Solid State com- 
puter: reading from left to 
right—-read-punch unit, cen- 
tral processor, high-speed 
printer and high-speed card 
reader 


Data Processing System 


divide feature can also be added to the central pro- 
cessor in order to carry out these functions in a single 
programme instruction. Index registers are also 
available to augment the central processor. 

The card reading speed may be increased from 450 
cards per minute to 600 cards per minute. Other 
facilities include a short card feed and a stacker 
select. The range of use of the card punch may be in- 
creased by the inclusion of pre- and post-read facilities. 

Additional print positions are available on the high- 
speed printer increasing the number of characters per 
line to 130. Variable line spacing and red and black 
ribbon are other facilities available. 

Other additional units, which may be added to the 
basic system, include a central processor, with a very 
large storage capacity of 92,000 digits, magnetic tape 
storage, random access storage and a card punching 
printer. 


The Demonstration 

To demonstrate the capabilities of the Univac Solid 
State computer Remington Rand showed the system 
being used for electricity billing. The electricity 
authorities require to be able to deal in many instances 
with a number of meters for one user on one bill. They 
need to establish the total consumption of all current 
used by any one customer irrespective of the number of 
meters on his premises. They then charge him for the 
total current consumed at different rates. 

For example, the first thousand units may be at 6d. 
per unit: the second thousand units at 3d. per unit: and 
the remainder at a Id. Additionally, there are various 
standing charges, hire charges, hire purchase instal- 
ments, credits, all to be recorded on the bill. Again, if 
meters cannot be read it is necessary to estimate the 
consumption so that a bill can be submitted. They also 
require to be made aware when consumption appears to 
be abnormal or unusual. 

This, together with the not inconsiderable statistics 
needed, and the means of revenue and hire purchase 
accounting, adds up to quite a job. 

The computer can calculate, compare, test, store and 
accumulate, print (at high speeds) and update records 
all at the time of processing from one input. 

The statistics are a by-product of the billing run, and, 
being accumulated during the daily run, mean there is 
no end of the period peak load on the computer to 
produce statistics. 
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LECTRO MECHAN-HEAT LTD. have made two 
special purpose welding machines for the Ferguson 
Radio Corporation, who will use them at their Enfield 
works for high-speed production of the chassis and the 
turret tuner spindle assemblies of television tuner units. 

The machines, designed to produce one completed 
component every four seconds, are semi-automatic in 
operation. Welding cycles are controlled by electronic 
units embodying interlock devices, ignitron contactors 
and three-stage timers with printed circuits. Welding 
current is obtained from standard E.M.H. 45 kVA 
packaged welding transformers, connected to welding 
guns. by flexible cables. 

lig. 1 shows the general appearance of the chassis 
welding machine. The control buttons can be seen on 
the top front of the loading table. Beneath, within the 
framework of the machine, is the control cubicle, 
containing the three-stage timer and the ignitron 
contactor. 


Chassis Welding Cycle 

The chassis welder is provided with a pneumatically- 
operated work table, which is withdrawn from the 
welding position when at rest for easy loading. The 
pressing of two “start ’’ buttons energises a relay, 
which interlocks two push-buttons to start the timer. 
The work table then moves forward to the welding 
position, where it trips a limit switch admitting air to 
the cylinders which operate the clamps. 

Air pressure continues to build up in the clamp 
cylinders until it closes a pressure switch connected 
with an electrically-operated air valve. The opening of 
this valve admits air to cylinders which bring the four 
welding guns into position. 

When the electrsde tips make contact with the work, 
air pressure continues to build up in the gun cylinders 
until another pressure switch is closed to initiate the 
“ weld” stage of the timer by firing the ignitrons in the 
primary circuit of the transformer and so causing the 
welding current to flow. 

The weld stage is followed automatically by a 
‘ forge’ period, whereafter the clamps are released, 
the welding guns retract and the work table returns to 
the load position. In doing so it operates mechanisms 
which re-set the welding control circuits and also a 
further pneumatic device whereby the welded com- 
ponent is partially lifted from the welding jig to 
facilitate its removal (Fig. 2). 


Turret Tuner Spindle Assembly 

The welding of this component, which consists of two 
discs on a spindle, presented certain problems in the 
exact spacing and positioning of the discs. 

A tolerance of only +0-0015 inch was acceptable in 
the location of one of these discs relative to a groove in 
the spindle. The spacing between the two discs had to 
be accurate to within +0-003 inch; and_ finally, 
certain holes in the two discs had to be aligned to 
within an angular tolerance of +0° 15’ of arc. 

lo ensure accurate location of the first disc, the 
spindle is held by a jig, which incorporates electro- 
magnets. The disc is then slid on to the spindle and the 
magnets energised so that the disc is drawn to an 
exact distance from the end of the spindle. 
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Semi-automatic Welding of 


Television Components 





Fig. 1. Television chassis tuner unit welding machine, with 

the door of the electronic control cubicle open Beneath the 

transformer mounting can be seen the television tuner chassis in 

position. The air cylinder on the extreme left-hand side is used to 

index the work table from the loading to the welding position. The - 
other airy cvlinder attached to the work jig is one of the two clamping ! 
airy cylinders 


Fig. 2. Close-up of the welding jig assembly. The welding elect- 
vodes and the component clamping air cylinders can be seen in the 
centre of the picture. 
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The second disc is held by another electro-magnet 
attached to the piston shaft of a small air cylinder. By 
this means it can be moved pneumatically to a pre- 
determined position on the spindle relative to the first 
disc. Locating pins on the ends of both electro-magnets 
engage with depressions in the two discs to ensure their 
accurate angular positioning about the shaft. 

The electro-magnets are operated by a foot switch, 
which allows the operator to engage the locating pins 
with the depressions in the discs before energising the 
magnets. But once the “start ’’ buttons have been 
pressed the magnets remain energised until completion 
of the full cycle of operations. 


The first stage of this cycle is the moving of the 
second disc to its correct position along the spindle. 





Back pressure in the air cylinder which controls ‘his 
movement is then used to actuate a pressure swi‘ch, 
whereby the welding gun solenoid is energised. 
Pneumatically-operated welding heads now move into 
position and back pressure in their air cylinders is 
used to close a second pressure switch and initiate the 
weld stage of the timer. 

On completion of the welding cycle, the welding 
heads retract, the magnets are de-energised and the 
movable magnet returns to the load position. The 
welded component is then removed and fitted into a 
sizing jig, which consists of a forming block with two 
slightly conical faces against which the discs are 
pressed by impact cylinders until they conform 
exactly to the end faces of the block. 





SIMA Export Forum 

THE next meeting of the SIMA Export Forum is being 
held at the Paviour’s Arms, Westminster on Tuesday, 
October 17th. The theme of the Forum will be exports 
to North America and Canada. Mr. J. E. C. Bailey 
C.B.E. of Baird & Tatlock (London) Ltd. will be 
acting as Chairman in the absence of Mr. L. B. Lambert 
of Negretti & Zambra who will be away on tour. It is 
expected that about a hundred representatives of 
SIMA members will be attending. 


V International Congress of Biochemistry 

SimMA members who took part in this exhibition have 
now returned and report a most satisfactory and 
pleasant venture. Some £41,000 worth of orders were 
received including the actual equipment which was 
on display. 

A number of firms have expressed their satisfaction 
with the arrangements and a great deal of thanks are 
due to Mr. K. A. Macdonald of Unicam who, in con- 
junction with Mr. J. C. Z. Martin of Measuring & 
Scientific Equipment were responsible for co-ordination 
of the exhibition arrangements in Moscow. 


Future Exhibitions 
ADVANCED planning is going on at SIMA House for 
the participation in group exhibits during 1962 and 
amongst the venues under consideration are an exhi- 
bition in conjunction with the Australian and New 
Zealand Association for the Advancement of Science 
Meeting, 1962; participation in the Instrument Auto- 
mation Conference and Exhibition, New York 1962; 
whilst a further possibility is a private exhibition in 
Hungary in late Spring or Autumn. 

In view of the increasing commitments which SIMA 
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is now undertaking, a new sub-committee has been 
formed under the chairmanship of Mr. P. Schilling of 
Stanton Instruments Ltd., who will be responsible for 
the detailed co-ordination of the SIMA Exhibition 
policy. 


Visit of Rumanian Delegation 

THE representatives of Stat Pentra Metrologie, 
Rumania, who were scheduled to arrive early in 
September have unfortunately encountered difficulty 
with their visas and at the time of going to press we 
are still awaiting confirmation of their actual date of 
arrival. Some twenty members have indicated their 
willingness to receive the delegation and although 
short notice may well necessitate cutting down the 
programme it is hoped that this will prove as successful 
as thought. 


SIMA 10th Convention 

Sir Charles Fitton, Immediate Past President of the 
Institute of Exports has agreed to open the Convention 
and Miss Patricia Hornsby-Smith has accepted our 
invitation to be the guest of honour at the Dinner 
Dance. 


New Members 
RatInBow Radio (Blackburn) Ltd., Leech (Rochester) 
Ltd. 


Aprenticeship Certificates 
APPRENTICESHIP certificates from the following mem- 
bers were submitted to Council and were endorsed :— 
W. F. Stanley & Co. Ltd. —2 
Hilger & Watts Ltd. —2 
R. B. Pullin & Co. Ltd. —4 
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Industrial Electronic Relay 

THE Elcontrol industrial electronic relay is a com- 
pletely self-contained unit, and is designed for use under 
arduous industrial and climatic conditions. It is dust- 
proof, moisture-proof and hose-proof. It is available 
as a single unit ER4, and as a double unit ER5. 

A contact displacement of the order of 1/100,000 in. 
or less will complete the pilot circuit and operate the 
relay. 

The ER4 relay can be supplied to operate in two 
alternative modes. In Mode A, the relay is energised, 
and in Mode B it is de-energised, when the pilot circuit 
is completed. When the 2-stage unit ER5 is used 
either section can be arranged to operate in either mode, 
thus giving a choice of AA, AB or BB operation. 

The relay consists of a printed circuit unit, embody- 


ing a multi-priniary transformer, mounted in a. 


gasketed dust- and moisture-proof case having a cast 
alloy base and deep drawn sheet steel cover. 

The price of the ER4 is £13 5s. Od., and of the ER5 
is £16 Os. Od. 

Circle 1 for further details. 


Data Transmission System 

NEw equipment which will transmit data from punched 
cards over private internal telephone lines to a receiving 
automatic card punch has been developed by IBM 
United Kingdom Ltd. 

The IBM 1001 data transmission terminal has a 
ten-digit keyboard and a card carriage with fixed 80, 
51 or 22 column feed. 

The sender dials the number of the receiving card 
punch on his telephone, to which the 1001 is attached, 
and receives a signal to indicate that the punch, 
attached to the distant telephone, is ready ‘to receive. 
Connection and subsequent disconnection are both 
fwly automatic. 

An IBM card is inserted into the carriage and data 
contained in the first 22 columns is transmitted at a 
speed of 12 columns per second. The sender then keys 
in variable information which is simultaneously 
transmitted. When the sender depresses the register 
key, releasing the card, he immediately receives a 
signal from the distant receiving station, through the 
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1001, that his data has been received, in punched card 
form, ready for immediate input to the central data 
processing installation. 


Circle 2 for further details. 


Ultrasonic Sensing System 


A NEW development utilising ultrasonic energy has been 
introduced to this country by Westool Ltd. It is the 
Sonac system manufactured in the United States by the 
Delavan Manufacturing Co. It will now be made and 
marketed in this country by Westool Ltd. 


Method of Operation 

The system involves two sensors and a control unit. 
The sensors are hermetically sealed, are identical and 
are electro-magnetically operated diaphragm devices. 
The control unit comprises a power supply and a four 
stage transistorised amplifier. A plug-in output relay 
acts as a switching device. 

Electrical energy from the control unit is supplied to 
one sensor acting as a transmitter and is converted by 
it to ultrasonic energy, emitting a beam at a frequency 
of 38 kc/s. This is received by the second sensor which 
converts the ultrasonic energy to a corresponding 
electrical one and applies it to the amplifier. A 
continuous loop is formed. Normally, some energy 
loss is sustained between the transmitter and receiver, 
and if the gain control of the amplifier is adjusted so 
that the gain is just high enough to overcome this loss, 
a condition of acoustic feedback is obtained. If now an 
object obstructs the path of the beam so that some of 
the ultrasonic energy is absorbed or reflected, there is a 
bigger loss in the path between the two sensors. The 
amplifier gain is not now sufficient to maintain the 
feedback condition and the output relay is de-energised. 
The contacts of this relay can close a circuit for a signal 
lamp, audible alarm and so on. Alternatively, the 
output relay can be arranged for de-energising when an 
object breaks the path of the beam. 

With the standard type of sensors, the transmitted 
beam is in the form of a cone of 50° angle. In some 
applications it may be necessary to use a narrower beam 
angle and focalised sensors may be used. These involve 
the use of small parabolic reflectors at the end of the 
sensor units and these form an elliptical section beam 
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of 20° along the direction of the major axis and 10 
along the minor axis. 

The standard type of sensors may be used with 
spacing between transmitter or receiver from a fraction 
of an inch to 20 ft approximately. For distances over 
20 ft the reflecting type of sensors should be used. 

A third type of sensor is the pipe-coupled version. 
This is very useful for inaccessible locations. Here, the 
transmitting and receiving faces of the sensors are 
coupled by suitable design to lengths of tubing of } in. 
i/d. The tubing may be of any type (rubber, plastic, 
metal, etc.), but should not exceed a total length of 6 ft. 
The beam path between the two ends of the tubing 
should be kept to a minimum and for most applications 
should not exceed 2 in. 

The path between transmitter and receiver need not 
be direct. The sensors can be so placed that a reflected 
beam is used and this method may have some advan- 
tages when small objects are being handled. 

The standard length of cable between control unit 
and sensors is 10 ft, but up to 100 ft of cable may be 
used if the path length between sensors does not 
exceed 10 ft. 

The system is not affected by ambient Jight. The 
amplifier may be operated over a temperature range 
40 to 140°F and the sensors from —350 to +220°F. 

The maximum operating speed is 1,000 counts per 
minute. 

The power consumption is | watt. 

In addition to the counting operation the system 
may be used whenever a beam device is applicable, 
e.g., in bin level detection, web break detection, posi- 
tioning, size control and so on. 

Circle 3 for further details. 


Transistorised Digital Voltmeter 

A NEW solid state digital voltmeter has been introduced 
by Electronic Associates Ltd., known as the Series 5001. 
Automatic range and polarity selection are provided on 
ranges of +1-1999, 411-999, +119-99 and +1199.9 
volts. An average of 200 readings per second is achieved 
(not including sign or range change) with a maximum 
error of +0-01% of full scale +1 digit. 

A floating input circuit provides “full-time” high 
input impedance which does not depend upon a null 
condition within the instrument. A front panel switch 
permits selecting the maximum impedance of more 
than 500 megohms on the low ranges or a constant 
10 megohm input impedance on all ranges. 

Complete facilities for system use are provided, 
including both binary coded decima] and decimal 
electrical outputs with output buffer storage, remote 
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control of range selection, and remote conversion 
command. A red front panel warning light and an 
electrical output signal are provided to indicate an 
overvoltage at the input terminal or, in automatic 
ranging, that the instrument ranges. 

The visual display is a high brilliance in-line, in-plane 
projection readout visible up to 50 feet and at angles 
up to 70 degrees in all directions. The Series 5001 
transistorised digital voltmeter is housed in a case 
19} in. wide x 6} in. high and 17} in. deep and may be 
rack-mounted or used as a portable instrument. 

Circle 4 for further details. 


Precision Portable Instruments P 

AVELEY ELEctTRIc LTD. are introducing a range of new 
Bach-Simfson precision portable instruments for special 
application in the educational and scientific fields. 

These instruments have been designed and manu- 
factured for use wherever precision and _ reliable 
measurement is of prime importance. 

Damping characteristics are such as to permit rapid 
electrical readings. 

Ammeters, milliammeters, voltmeters and milli- 
voltmeters are available for d.c. and a.c. operation in a 
wide variety of ranges, but combinations of current 
and voltage cannot be supplied in one instrument. 

For d.c. types the accuracy is 0-5% f.s.d. with correc- 
tion curves of 0-2% or better and an accuracy of 
0-75%, f.s.d. with correction curves of 0-3% or better is 
obtainable with a.c. types. 

Circle 5 for further details. 


Synchro Standards 


THREE new synchro standards, designated SS-1, SS-2 
and SS-3, are now available from The Wayne Kerr 
Laboratories Ltd. All three instruments have a ratio 
accuracy of ten parts per million (two seconds of arc 
absolute angular accuracy), low effective series impe- 
dance and negligible loading error. 

When driven by a suitable signal source, these new 
synchro standards provide stator outputs S1, S2, and 
S3 corresponding to the same outputs of a master 
synchro as its shaft is rotated in 5° increments through 
360°. 

In detail, the SS-1, SS-2 and SS-3 are, respectively, 
intended to simulate rotor voltages of 26 V, 115 V and 
115 V; stator voltages of 11-8 V, 90 V and 90 V; fre- 
quencies of 400 c/s, 400 c/s and 60 c/s, and have 
effective series impedances of 0-01 ohm, 0-05 ohm and 
0-15 ohm. 

Circle 6 for further details. 


Adjustable Pot Cores 
THE Pressey Co. Ltp. has available a range of 
‘“‘ Ferramic T ”’ adjustable pot core assemblies from its 
Chemical and Metallurgical Division at Towcester. 
The range, with diameters of 14, 18, 22 and 26 mm, 
is available in a series of standard effective permeability 
values of 63, 100, 160 and 220. The adjustment range 
is dependent on the gap size: a range of at least 14% of 
the mean inductance is achieved using a core with an 
effective permeability value of 100. 
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The smaller units are equipped with a six-pin base 
and bayonet fitting metal container, for use with a 
standard 0-1 in. grid printed board. The base also 
contains two fixing holes which are aligned with stand- 
ard valve saddle fixing holes providing a convenient 
alternative chassis mounting. 

Metal] plate clamping assemblies are available for the 
26 mm adjustable cores. Tapped bushes in the lower 
plate permit simple and rapid assembly. Either four- 
pin side or eight-pin top mounting boards are available, 
the latter being so spaced on a 0-1 in. grid that printed 
board mounting may be utilised. All the associated 
adjustment systems are contained within the height of 
the pot cores. 

The frequency range covered is from 1 kc/s to 2 Mc/s. 

Circle 7 for further details. 


Boron-lined Proportional Counters 

PLESSEY NUCLEONICS LTD. has introduced a series of 
proportiona] counters, PNI.1077, developed for use at 
low power levels in the installed neutron flux measuring 
channels of nuclear reactors. They are constructed of 
very high purity aluminium which, together with the 


use of an enriched boron lining and inert gas filling, . 


permits immediate operation after long periods in high 
neutron fluxes. Ceramic-to-metal seals and ceramic 
insulators are employed to provide a robust counter 
suitable for plant use. The counter operates at relatively 
low voltages and a gas multiplication of 50 is obtained 
at about 750 volts. Higher gas multiplication may be 
used if required. 

Irradiation of the counter in a high neutron flux 
activates the counter body. This produces a back- 
ground count similar to that obtained in high gamma 
fluxes, which may be rejected by operating the counter 
at an e.h.t. value below that at which the pile up of 
residual activity and gamma pulses is sufficient to pass 
the discriminator threshold chosen. In practice after 
long irradiation this background can be rejected within 
ten minutes of the removal of the neutron flux. In most 
cases, therefore, where the counter is used for the low 
level neutron flux instrumentation of a reactor, no 
retraction mechanism is necessary to remove the counter 
once full power is reached. 

The counter is also very resistant to long-term radia- 
tion damage since, unlike BF, the counting gas is not 
affected by irradiation. 

Circle 8 for further details. 


Meter 

MEASURING INSTRUMENTS (PULLIN) Ltp. are now in 
production with another Crystal range instrument. 
Joining the 38 CY is the 24 CY. It has an outside 
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diameter of 3,5, in. and with the scale length at 2-4 
it has a viewing distance of approximately 3 ft. 

Like the larger 38 CY version, three movements are 
available: moving coil d.c., moving coil a.c., rectifier 
and moving iron a.c./d.c. Again the lower section of 
the instrument can be coloured either to match the 
surrounding instrument panel or, for easy identification, 
to contrast. 

Circle 9 for further details. 


Telephone Answering Equipment 

A TELEPHONE answering machine using printed circuits 
and transistors in its construction is being manu- 
factured by Robophone Ltd. 

Called the Robophone, this new machine will answer 
the telephone, record messages, give callers information 
and act also as an all-purpose dictating machine. 

The instrument has been accepted by the General 
Post Office for use in conjunction with its telephone 
equipment. It is manufactured in London and is being 
made available on a contract hire basis—just like a 
telephone—for periods of 3, 5 or 7 years duration at 
rates from 27 shillings per week. Installation and 
maintenance is free. 

Its entire circuitry is contained on three printed 
panels all of which are easily removable and slide out 
from the casing. The removal of the panel is effected 
by merely unplugging the wires that supply it with 
current: no unsoldering or soldering is necessary. 

A problem faced by users of telephone answering 
equipment until now has been where the requirement 
has demanded that the machine be left in the answering 
position day and night. This has meant that during 
the day the machine has to be switched over for certain 
periods to allow the messages, orders, etc., to be taken 
off. As transcribing time to recording time has a ratio 
of roughly 4 to 1, much of the facility of the machines 
in question has been lost. To meet the obvious need of 
the market, the Robophone company has introduced 
a transcriber that can be used in conjunction with the 
new instrument without taking it out of “answering” 
service. 

The Robophone has a recording capacity of four 
hours—the equivalent of 100 to 150 average length 
telephone messages. Its recording level adjusts itself 
automatically to compensate for good and poor lines 
and for loud and faint speech. 

It records on magnetic tape at a speed of 1{ in/s all 
incoming calls without disturbing in any way those 
going out. When there is an incoming call the 
machine does not come into operation until after four 
double rings. If the call is not answered in the usual 
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manner during this period, the machine automatically 
engages and transmits a pre-recorded announcement to 
the caller. This tells him the telephone number, the 
name of the subscriber and any other information 
before inviting him to dictate a message which will be 
recorded and played back to the subscriber when he 
returns. When the caller hangs up after giving his 
message, the machine will wait three seconds and then 
close down and reset itself for the next call. 

The pre-recorded announcement is contained on a 
tape loop which plays for up to 22 seconds and the 
subscriber has the added facility of using a second 
track on the same loop for recording his own private 
announcements. A switch on the control panel allows 
a choice of one or the other. 

Although the loop has up to 22 seconds, the user is 
under no compulsion to use that much. Immediately 
the person recording the loop releases his microphone 
button, a signal is emitted which switches the machine 
over to the message tape at that instant. Therefore, 
the announcement can be any length within the 22 
second limit. 

All controls for operating the Robophone consist of 
seven clearly marked push-buttons. 

The components include: Speaker 4 in., 7,700 line, 
35 R.V.C. by Plessey; Microphone by Tellux; Head set 
Stetoclips N.Z.S. by Tellux; Foot switch castings by 
Haywood; Speaker grill by Artstyles; Playback head 
and tape deck studio by Collaro; Seven-way push- 
button switchboard by A. B. Metal; Fast erase head by 
Collaro; Transistors by G.E.C.; Printed circuits by 
Tectonic; Relays by Oliver Peel; Main power chassis by 
Cooper and Mains transformer by J. D. Elects. 

Circle 10 for further details. 


Automatic Measuring Machine 

HIGH PRECISION EQuIPMENT LTD., in co-operation with 
Ferranti, Ltd., have developed the H.P.E.—Ferranti 
universal automatic measuring machine, Model AM. 
7236. This machine is capable of inspecting a variety 
of types of components, such as large template shapes, 
3-dimensional forms, including aerofoils and wind 
tunnel models and large castings within an overall 
capacity of 72 x 36 x 24in. The machine incorporates 
the numerical positioning control equipment on the 
horizontal axes of measurement, together with a 


Automatic measuring machine 
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specially designed measuring system in the “ Z”’ or 
vertical axis, which measures a displacement from a 
horizontal datum. A continuous display of position on 
all three axes is provided and various facilities are 
incorporated such as paper tape or manual decade dial 
information input and overall manual control of all 
slide movement. The equipment is also provided with 
facilities to give output signals to operate print-out or 
Hollerith punched card equipment. 

Accuracy of readings from machine is 0-00025 in. 

Circle 11 for further details. 


Components for Pneumatic Control Systems 
NEw units with applications in pneumatic control 
systems are now available from Associated Electrical 
Industries Ltd. Two types of derivative unit are Type 
59D, for direct, and Type 59R, for inverse derivative 
action. They can be added to a control circuit, posi- 
tioned relative to the controller according to the 
application, when derivative action is required. 

Operating at a supply pressure of 25 lb/in?, the units 
have a derivative time adjustment from 0-2 to 20 
minutes. Input and output pressure ranges are 3-15 
lb/in?. Units may be operated at ambient temperatures 
between —60 and +200°F. 

The combined filter-regulator, Model 91F, removes 
oil fog and moisture from instrument supply air in 
pneumatic control systems as wel] as regulating it 
without flutter or oscillation. The continuous “blow 
down”’ action, through a wool filtering material con- 
tained in a disposable cartridge, ensures efficient and 
reliable filtering, trapped oil and moisture being 
retained in the bottom chamber of the unit until the 
filter is blown off. 

The 91F regulator provides for right or left hand 
filling gauges; Model 91FG includes a 2 in. gauge. All 
connections are $} in. NPT. Range is 0-60 Ib/in® and 
capacity up to 12 ft/min (with a 100 lb/in? supply 
and a setting of 20 lb/in?). Maximum supply pressure 
is 250 Ib/in?. 

Circle 12 for further details. 


Zone-A-Trol Damper Actuator 

ZONE-A-TROL damper actuators are low voltage 
operated, motorised dampers that can be installed in 
any shape or size of air duct to control automatically 
the flow of air to each room or zone. 

The Zone-A-Trol is 3} in. diameter by 4} in. high 
and this size accommodates any shape or size of duct up 
to 200 in*. Each damper is individually controlled by a 
three wire thermostat located in its corresponding zone. 

Dampers are wired in series and connect to a relay 
transformer which operates the furnace control when- 
ever one or more thermostats call for heat. 

Two types of Zone-A-Trol are at present available, 
Series 2W for 2 wire thermostats and Series 3W for 
3 wire thermostats. 

The maximum air pressure which can be handled is 
75 lb/in? and the maximum pressure across the closed 
valve is 15 lb/in®. The electrical rating is 25 V a.c., 
0-27 amp. 

The Zone-A-Trol is available in this country from 
Thermocontro] Installations Ltd. 

Circle 13 for further details. 
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Robotester 

THE Lavoie Robotester first shown at the I.E.A. 
Exhibition in 1960 is now available with increased 
automatic testing facilities. The new model, LA-303, 
has facilities for impedance measurement. 


With the Robotester any two of 250 circuit points - 


can be selected for measurement of resistance, polarised 
d.c. or a.c. voltage, insulation resistance, and imped- 
ance. The range of voltage measurements can be from 
0-5 to 500 volts. High potential is accomplished at 
500 volts d.c. with a 10,000 megohm upper limit. The 
resistance range of the Robotester is from 1 ohm to 
9.99 megohms with selected tolerance of 1%, 5%, 10%, 
or 20° nominal. Impedances in the range of 50 ohms 
to 100 k ohms are measured at programmed fre- 
quencies of 159 c/s, 1-59 kc/s or 15-9 kc/s at 60 to 100 
tests per minute. Wiring or assembly failures are 
indicated by flashing light indicators. 

Results of tests can be recorded with accessory 
equipment. Operation of the Robotester does not 
require personnel of specialised skill to provide precision 
check of intricate electronic equipment. 

The instrument is available in this country through 
Metrix Instruments Ltd. 

Circle 14 for further details. 


Heavy Duty Air Cylinders 


Benton & STONE Ltp. now have available a new 
range of heavy duty air cylinders for 4} in. and 6 in. 
bore. The port sizes are } in. o.d. tube. 

Dual ports at each end of the cylinder give optional 
positions for connecting dual piping and valving for 
extra speed of operation and simplification of sequential 
or series connections. 
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The maximum working pressure is 150 lb/in®? and 
the maximum working temperature 120°C. 

Non-cushioned cylinders with standard strokes: 
1, 2, 3, 6, 9, and 12 inches may normally be supplied 
straight from stock. Cushioned cylinders with a mini- 
mum stroke of 3 in. may be supplied to special order. 

Cylinders with non-standard strokes up toa maximum 
of 7 ft may also be specially ordered. 

Circle 15 for further details. 


Magnetostrictive Delay Line with Variable Delay 
DELTIME Division of Sealectro Corporation have 
available a new magnetrostrictive delay line permitting 
a continuously variable output delay of from 2 us to 
20 us. Delay time is adjusted by means of a single 
multi-turn screw permitting an infinite number of 
settings for any delay within the range of the instru- 
ment. 

The new Deltime, Type 157, offers the inherent 
characteristics of magnetostrictive delay lines including 
high resolution, stability and high resistance to ambient 
physical environments. It is compact, measuring 
7 x § xX 33 in., and is housed in an hermetically-sealed 
steel case. Among the system applications suited to the 
new unit are digital systems of computers, communica- 
tions and military equipment systems where it may be 
used as a storage, memory or control element device, or 
any other application requiring high signal-to-noise 
operation. 

Pulse repetition rate is 500 kc/s maximum, while 
input pulse width is 1-0 us. Insertion is low, being 
approximately 45 dB. Input and output impedances 
are 400 ohms. 

Circle 16 for further details. 


Moving Coil Relay 

L. E. Stmmonps Ltp. have now been appointed sole 
concessionaires in the United Kingdom and Common- 
wealth for relays made by A. le Boeuf et Fils of 
Colombes, France. 

Typical of the new range is the moving coil relay, 
Type SB.21. 

According to the type cf coil-winding used, the 
operating current may be as low as 1 pA with a 21 kQ 
coil or as high as 10 mA with a 0-3 ohm coil. The relay 
may incorporate a rectifier or a thermocouple to enable 
it to be used on alternating currents of almost any 
frequency. The coil may be double-wound, providing 
differential deflection and this type may also have a 
logarithmic law so that the two currents are multiplied 
together (or divided one into the other). 

The movement may be end or centre-stable. The 
contacts may be either 1 make plus | break or 2 make. 
The position of the moving contact and the variable 
fixed contacts are shown by pointers on a normal meter 
scale on the top of the relay, the fixed contacts being 
set by means of two adjusting screws adjacent to the 
scale. 

The insulation of the movement and the contacts 
from the frame is flashed-tested to 500 V and the 
insulation resistance exceeds 10,000 megohms. 

The instrument is constructed in a cylindrical metal 
case 3} in. long by 1} in. diameter and is arranged to 
plug into a standard international octal valve-holder. 

Circle 17 for further details. 
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Transistor Power Supply 

SOLARTRON’S latest power unit Type AS 1164, com- 
prises twin 0-30 volts floating supplies each of 1 amp 
capacity. Outputs are independently adjustable in 
0-1 V increments by decade switching. They can be 
used separately as positive and negative supplies, 
switched into parallel operation to give 2 A capacity, 
linked in series to provide a tapped 0-60 V supply or 
connected back-to-back to give (+ 30 V)—0—(+30 V). 
The accuracy of voltage adjustment is + 2% + 2 mV. 

Each supply has separate overload limit selectors 
(25, 50, 100, 250, 500 mA, 1 A) and current monitoring 
meters. A fully electronic proportional control system 
provides a method of protecting, not only the power 
unit, but also the circuit it supplies. Overload warning 
indicators are provided for each supply. In parallel 
operation there is one set of overriding output level 
controls, but the current limit selectors remain opera- 
tive and independent. This doubles the overload limit 
to 2 amp with finer intermediate settings. 

The stability factor of each output is greater than 
1000 : 1, ripple and noise 1 mV _ peak-to-peak and 
regulation approximately 0-1% at maximum output. 
Output impedance is less than 0-35 ohms up to 100 kc/s. 

The unit weighs 25 lb and has dimensions 113 x 7,5; 
x 145 in. The AS 1164 is identical in shape and size to 
the Solartron r-c oscillator CO 1004-2 and pulse 
generator GO 1101. The provisional price is £135. 

Circle 18 for further detatls. 


Solid State Circuit Elements 

TELEPHONE MANUFACTURING Co. Ltp. have developed 
three more solid state circuit elements: amplifier 
SA10, oscillator SO11 and demodulator SD10 in the 
same range as modulator SM10. The dimensions are 
145 x 1} in. diameter. 

Together, the new elements can form the pre- 
assembled stages of a complete d.c. amplifier but they 
also have important applications when used separately 
in a wide variety of low voltage circuits in commercial, 
scientific and military equipment. 

Each of these small but robust components has solid 
encapsulation which renders them virtually proof 
against vibration and rough handling, and all units fit 
standard B9A sockets. 
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Amplifier SA10, with a nominal gain of 150 (which 
can be increased by cascading) is a general purpose 
single-stage amplifier for use in d.c. amplifier circuits 
of the type found in servo systems, computers, etc. 

Oscillator SO11, identical in appearance and dimen- 
sions to the other units, provides a reliable driving 
voltage for modulator SM10 and demodulator SD10. 
Oscillator frequency is dependent on input voltage, the 
maximum frequency being slightly more than 800 c/s. 

The new demodulator SD10 is designed for use as a 
post-amplification complement to modulator SM10— 
or any other chopping element—and may be used as a 
shunt clamp or series gate. With a switching capacity 
of +60 V at 2 mA peak, the SDI1 can switch fre- 
quencies within the range d.c. to 1,000 c/s. 

Circle 19 for further details. 


Moisture Meter 
THE VARSITY moisture meter, manufactured by Shaw 
Moisture Meters, has only a single control knob. 

Samples of up to 2000 cm/s can be tested and when 
any material is placed in the removable container of 
the instrument the amount of moisture is indicated on 
the meter dial. 

The instrument uses the capacitance method as an 
indication of moisture, operating at a frequency of 
100 mc/s. 

Any number of meters can be standardised to read 
alike and the dial is adjustable to cover any change of 
moisture by means of the single contro] knob which 
has a 10 turn indicator which can be read to better 
than one part in a thousand. 

The meter is intended for continuous 
use. 

It is fitted with a constant voltage mains transfomer. 

Circle 20 for further details. 


Soldering Tweezers 

THE Oryx TW-6 soldering tweezers operate on 6 
volts and are suitable for soldering relay switch blades, 
semiconductor leads to tube socket pins, c.r.t. holder 
connections, and miniature electronic and_ printed 
circuits. Two ends of a component may also be de- 
soldered simultaneously. 

Circle 21 for further details. 
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Phase Meter 

Tur Type 630 transistor phase meter made by Dawe 
Instruments Ltd., is a fully transistorised instrument 
for the measurement of the difference in phase between 
two electrical signals in the audio and sub-audio 
frequency range. 

Both the signal and reference channel are fed to 
current attenuators, whose output in turn feeds 
balancing circuits followed by amplifying and shaping 
circuits which drive bi-stable circuits whose outputs 
are differentiated to derive positive-going pulses with 
the same phase relationship as that of the positive- 
going excursions of the input signals. Pulses from one 
channel switch a further bi-stable circuit ‘‘on’’, while 
those from the other switch it “‘off’’. The resulting 
rectangular wave-form signal has a mark/space ratio 
directly proportional to the phase difference of the 
input signals. It is integrated and applied to a moving- 
coil meter, whose scale is directly calibrated in angular 
degrees from 0° to 360°. For ease of reading when the 
signals are almost in phase, a 180° phase-shift circuit 
may be selected and the results read against a 180° —0° 
— 180° scale. 

The instrument has a frequency range from 1 c/s to 
25 kc/s. The attenuators provide either low voltage 
sensitivity at high input impedance or vice versa, the 
value ranging from 30 — 300 V r.m.s. into 10 mQ to 
0-03 — 0-3 V r.m.s. into 10 kQ. With balance signals 
and using the 0 — 360° scale, accuracy is better than 
+ 3° above 10 c/s. 

Eight Type U11 batteries render the unit fully self- 
contained and suffice for about 40 hours’ operation. 
A power unit for operation from 100 — 125 V and 200 
— 250 V mains supplies is also built in. 

The Type 630 transistor phase meter can be used 


directly for the measurement of phase shift in networks. 


and tuned circuits, also in feedback and electrical 
resonance testing. With suitable transducers, it can be 
used for vibration and torsional strain testing, for 
checking servo mechanisms and for a variety of other 
purposes. 

The unit is housed in a metal cabinet measuring 
63 x 72x 10 in. high and weighs 64 lb without batteries. 

The price is £90 and delivery is 3-4 months. 

Circle 22 for further detatls. 


Zener Reference Element 

HERMETICALLY sealed 1N429 silicon Zener reference 
elements for military and civilian, Jand, sea and air- 
borne power supplies will provide voltage stability of 
+1% or better over the temperature range from —55 
to +100°C. Manufactured by International Rectifier 
Co. (Gt. Britain) Ltd., the 1N429 has a low 6-2 V 
operating voltage (in contrast to the high starting 
level of gas tube regulators), making it suitable for 
precision instrumentation, computer and other data 
processing equipment where precise low voltage regu- 


mum, and feature an hermetically sealed, all welded 
case for optimum resistance to humidity, corrosion and 
temperature extreme. 

Circle 23 for further details. 


“Sonotek” Ultrasonic Relay 

TuIs unit has been designed by Elcontrol to overcome 
some of the difficulties which occur with photo-electric 
relays and to provide proximity detection in conditions 
unfavourable to capacitive relays. 

The equipment consists of a transistorised printed 
circuit oscillator feeding a non-resonant transducer 
which projects a beam of ultrasonic energy and is 
received on a similar untuned receiver feeding into a 
high stability amplifier and relay output stage also 
mounted on a printed circuit. 

The transmitter and receivers are identical and can 
be replaced individually—they do not have to be 
supplied or replaced in matched pairs. Also because 
they are not highly tuned the system will continue 
to work quite satisfactorily even when the temperature 
of the transmitter and receiver are different. A high 
pass filter is fitted in the amplifier to avoid operation 
on normal sonic noises. 

The oscillator (UST1) and receiver (USR1) are 
mounted in separate enclosures each being in an 
Elcontro] standard 25B case. 

The transmitter and receiver transducers (Type 
USH 1) have a stand off pipe bracket mounting with 
an aluminium transmitting horn having a 1 in. E.T. 
thread (female) at its end to allow the ultrasonic 
energy to be piped up to 10 ft with smooth bore conduit 
or other rigid pipe which allows entry into “hot” areas. 

Connections to the oscillator and amplifier are made 
by wrap-round terminal blocks and to the transmitter 
and receiver leads by means of 6 ft of screened cable 
with plug termination supplied as standard. 

Practically any solid or fibres material when placed 
between the transmitter and receiver leads will reduce 
the intensity of the beam and give relay operation. 

Possible application include: 

1. Level detection or control of solids, liquids, 

powders, etc. 

2. Detection of liquid levels by specular reflection 

from the surface 


3. Detection of high level of run of the mine coal 
in bunkers, etc. 

4. Intruder alarms 

5. Door opening 

6. A counter on conveyors 

7. Detection of very hot billets of steel and other 


metals and refractories from a distance. 

At the moment maximum beam length is 6 ft but by 
conducting the ultrasonic energy through smooth bore 
pipes this can be increased to 26 ft in all. 

The power supply is 115, 240, or 415 V a.c. single 
phase or 12 V d.c. 


lation is required. In addition, any number of 1N429 Prices 

diodes may be used in series to obtain higher voltage Oscillator or UST1 £18 Os. Od. 

reference levels. Receiver Relay USR1 £35 Os. Od. 
Rated at 200 mW power dissipation at 25°C the 1N429 Heads USH1 _ £9 Os. Od. 

has a maximum dynamic impedance of 20 ohms at (Transmitter and receiver) 

7-5 mA and a power derating factor of 1 mW/°C. Quantity discounts on application. 
Units measure 0-330 0-230 in. (diameter) maxi- Circle 24 for further details. 
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Vibration generator loaded with ten 100 Ib steel slabs 
representing half the thrust that the machine can exert 
over the full frequency range 0-50 c/s 

Vibration Generator 

THE very low frequency vibration generator developed 
by Fairey Air Surveys Ltd. has a 2,000 Ib thrust 
with a working range of 0 to 50 c/s and a maximum 
stroke of 4 inches at the lowest frequencies. Both 
frequency and amplitude are remotely controlled from 
a power console and may be varied while the equipment 
is running. The vibrator unit uses a hydraulic jack 
actuated by an electrically-signalled valve and is 
connected to the control unit/power pack by two high 
pressure hydraulic lines and one electric control cable. 
The equipment is supplied complete, and no further 
amplifiers, oscillators or output transformers are 
necessary. The vibrator itself weighs 1,100 Ib and the 
control unit/power pack 600 lb. The power requirement 
is 44 kW at 440 volts 3 phase + neutral 50 cycles a.c. 
supply. 

Basically the equipment’s ability to maintain a 
dynamic thrust of 2,000 Ib over the full frequency 
range of 0-50 c/s means that it is capable of vibrating 
an item of this weight fixed to the table top and that 
it can also exert this load on to an existing structure 
(such as a high-set tailplane) through appropriate 
linkage rods. A static thrust of up to 10,000 Ib is 
available. 

In fatigue testing this feature can be used to impose 
a pre-load on a structure to be tested, using the posi- 
tioning facility of the jack, and then vibrations may 
be superimposed on this pre-loading about the deflected 
position. 

Typical applications of this vibration generator are 
to determine very low frequency resonances on aircraft 
structures such as wings, tailplanes, etc., and on motor 
vehicle suspension systems and chassis. It should 
meet a requirement which cannot be covered by the 
current ranges of mechanical or electro-magnetic 
vibrators. 

Circle 25 for further details. 


Shock Resistant Feedthrough Terminal 


SEALECTRO CORPORATION have designed a p.t.f.e.- 
insulated feedthrough terminal for use in installations 
requiring conductor paths through motor housings, 
metal potentiometer cases, or other equipment in 
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which temperature, vibration and space-savings are a 
pre-requisite. The Feedthrough FT-SM-75L2 is 
mounted by press-fitting the p.t.f.e. body into a 
properly prepared hole in the mounting surface. The 
p.t.f.e. body withstands temperatures from —65 to 
200°C while its resiliency overcomes cracking or break- 
up due to vibration and shock. 

Overall height of the new Feedthrough is 0-343 in., 
mounting bushing diameter is 0-150 in. and overall 
diameter of p.t.f.e. body is 0-172 i1. The stud is of the 
hole-through type with a turret, permitting wiring to 
be run through and wrap-soldered. The hole-through 
is 0-031 in. diameter, and the outside diameter of the 
stud is 0-047 in. 

Circle 26 for further details. 


Ultrasonic Control Equipment 


TYER & Co. Ltp. have extended their range of Perram 
industrial control equipment, to include an ultrasonic 
equipment which can be used in a similar manner to 
their photo-electric units, except that it uses high- 
frequency sound above the range of human hearing, 
instead of light. 

The frequency used is in the region of 45 kc/s and 
the wavelength is approximately one third of an inch. 
Because of the comparatively long wavelength the 
operation of the equipment is not affected by fog, 
smoke or mist. Provision is made within the unit to 
eliminate spurious operation, such as can be started 
by jingling keys or money. Maximum beam length is 
25 feet. 

The equipment can take a variety of forms to allow 
for particular applications. The genera) form will, 
however, be as a separate transmitter, receiver, and 
control unit. 

Possible applications include: 

(a) Level controls, for liquids and solids, also materials 
such as tobacco, textiles, cereals, or granular 
plastics 

(b) Conveyor controls, stopping, starting, and diverting 

(c) Film processing, as there is no light or heat, the 

equipment can be used in absolute darkness with- 

out spoiling of sensitised materials 

d) Counting and batching 

) Door controls 

) Automatic spraying of car bodies, refrigerators, etc. 

Intruder alarms. 

The equipment is completely transistorised, and is 
suitable for operation from either 12 volt d.c. or 200/ 
250 volts mains supply; other voltages can be catered 
for. 

Circle 27 for further details. 
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Pneumatic Counter 
TRUMETER has developed a pneumatic counter which 
is operated by an air cylinder. The air cylinder is 
connected with pneumatically operated machinery so 
that when the machine is operating the counter, being 
in the same air system, is operated and records 1. 
It may be used in connection with paint spraying 
booths and highly volatile areas as the danger of 
sparking will not occur with this pneumatic system. 
The dimensions of the counter are4$ x 2} x 142 in. 
Circle 28 for further details. 
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Photocell-Monitoring Unit 

A cOMBINED photocell and lamp unit, which is suitable 
for use in confined spaces, is now being manufactured 
by Hird-Brown Ltd. 

The unit, which is designated Type TPR1, is suitable 
for monitoring on the edges of materials, discs or any 
thin moving objects. 

The unit is 23 in. long x ?in. wide x 1? in. deep and 
the photocell measures ? in. x }in. x 13 in. 

Two fixing holes of 4 in. diameter are provided and 
there are also two 5 ft lengths of twin p.v.c. cable for 
connection to the control equipment. Both the bulb 
and the photocell can be changed without dismounting 
the unit. The bulb is rated at 6-5 volts. 

This equipment is also available in two separate 
units—a projector and a receiver—suitable for a beam 
of up to one inch long. In all other respects it is similar 
to the TPR1 and is very useful where space is at a 
premium. 

Circle 29 for further details. 





Monrobot XI electronic digital computer 
The Monrobot XI 

THE Monrobot XI is a desk-sized, solid state, stored 
programme, general-purpose digital computer. No site 
preparation is required prior to installation: the only 
necessity being a standard 13 amp socket. 

The Monrobot XI has all the standard logical, 
arithmetical and data-processing facilities of the 
modern computer. It is relatively simple to programme 
having a basic repertoire of 27 instructions. A library 
of useful subroutines is available. The XI has a storage 
capacity of 1,024 words each of 32 binary digits, 9 
decimal digits, or 5 alpha-numeric characters. The 
instructions are of single-address type, are obeyed 
sequentially and can ke stored two to a word. The 
storage is a magnetic drum which has an average word 
access time of 6 ms. There are seven immediate access 
words, one of which acts as the accumulator. (The 
arithmetic is serial and the add time is 3 ms, the 
multiplication time 28 ms.) 

The Monrobot XI is capable of simultaneous output 
on up to three devices which could include typewriter, 
5-8 channel tape, card or edge punched card. It has a 
built-in parity check on all alpha-numeric input infor- 
mation and automatically gives outputs with the correct 
parity. It will interpret any code whether number or 
letter from typewriter, tape, card or keyboard. Input/ 
output components can be plugged in or out according 
to the job to be done. Three input and three output 
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devices can be connected at any one time. Tape can be 
read or punched at a rate of 20 characters per second, 
cards at a minimum of 16 columns per second and the 
typewriter and keyboard can operate at 10 characters 
per second. 

A medium or small-sized business can effectively use 
the computer to process all its major clerical work, 
such as payroll, invoicing, sales analysis, stock control, 
etc. 

The Monrobot XI will be available for outright 
purchase or can be rented for an all inclusive charge. 

Circle 30 for further details. 


Chloride Meter 


THE Ee chloride meter has applications in both 
medicine and industry for the automatic determination 
of chloride in aqueous solutions. Employing a coulo- 
metric technique, the EEL chloride meter incorporates 
silver generating and indicating electrodes which are 
mounted on a hinged arm and are lowered into the 
sample container. The solution in this container or 
beaker (20 ml) is constantly agitated by means of a 
magnetic stirrer beneath the test platform. A fully 
stabilised power pack passes a current through the 
sample under test. Silver ions are released from the 
anode and combine with the chloride ions to form 
silver chloride, which is precipitated. When all the 
chloride is precipitated the sudden increase in potential 
operates the meter relay and the results are shown 
directly on the digital counter in milli-equivalents of 
chloride, or in other chosen units, such as parts per 
million. 

The EEt chloride meter is fully automatic and works 
from normal a.c. voltages. It is available from the 
manufacturers, Evans Electroselenium Ltd. 

Circle 31 for further details. 


Penning Pump 

A NEW addition to the wide range of Mullard ultra high 
vacuum devices is the VPP-5 Penning pump. This 
pump, which is continuous in operation, is based on 
the principle of the Penning gauge. 

The VPP-5 pump comprises many Penning electrode 
units in parallel using common titanium cathodes on 
each side of a nest of anodes. During operation, the 
titanium sputters from the cathode on to the anodes, 
forming fresh surfaces which getter very actively. The 
life of the pump is dependent on the amount of titanium 
available at the cathode for sputtering and is estimated 
to be 10,000 hours at a pressure of 10 torr. 

The pumping action of the VPP-5 will begin at a 
pressure of 5 x 10- torr and continue until a pressure 
as low as 10-" torr is reached. Over this range the 
pumping speed for air is 5 litres per second. 

The VPP-5 is contained in a stainless steel case with 
a metal lead-in consisting of a ceramic seal. Each 
pump is supplied with its own magnet, which can be 
removed during bake-out. The pump is connected to 
a vacuum system by means of a flange and a demount- 
able metal seal. The seal has a # in. orifice and can be 
baked to a maximum temperature of 500°C. The 
maximum operating temperature is 250°C. 

Circle 32 for further details. 
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Stop-clocks 





Component tester 


Time Delay Switch 


INDUSTRIAL INSTRUMENT SERVICES’ automatic time 
delay switching mechanism, Type MES/100 is basically 
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a precision time delay relay and comprises a solenoid 
operated mechanical escapement which operates 
changeover switch at the end of an adjustable tire 
delay. 

When energised, the solenoid loads a tension spring 
in the escapement mechanism, thus starting the delay 
period, at the end of which a striker lever opertes aa 
changeover microswitch, the contacts of which can be 
used for various control requirements. De-energising 
the solenoid immediately resets the relay and the 
operation can be repeated at once if required. 

Instruments can be supplied with manually-adjusted 
time settings over the following ranges: 0-10 s, 0-30 s, 
0-60 s, 0-120 s and 0-5 min. 

The switching capacity is 5 A at 230 V, 50 c/s, non- 
inductive. The operating voltage is 100/110 V, 200 
250 V, 400/440 V, at 50 c/s, standard. D.C. voltages 
may be supplied to special order. 

Circle 33 for further details. 


Stop-clocks 

LaRGE diameter stop-clocks which feature digital read- 
outs of elapsed minutes as well as a 0 to 60 seconds 
full dial, are now being manufactured by Hird-Brown 
Ltd. Sizes vary from 4 ft to 8 ft diameter. The 6 ft 
diameter version can be read at a distance of 200 yards. 

These stop-clocks can be installed inside or outside 
and can be either portable or permanently fixed. 
Portable models weigh 100 lb and can be carried on 
a car roof where they can also be erected for temporary 
display. 

Controls are very simple, a single three-position 
switch starts the clock, stops it and returns the second 
hand and minute register to zero in less than 4 seconds. 
Automatic operation from photo-electric cells is a 
standard feature. 

A stable frequency supply is required for the stop- 
clock. Clock works and pointer can be supplied for 
overseas customers to make up into their own dials. 


Circle 34 for further details. 


Component Tester 
THE Danbridge component tester indicates impedance 
and phase angle differences on separate meters. 

The internal’ oscillator provides four measuring 
frequencies and is amplitude-stabilised to eliminate 
adjustment for variation in supply voltage or measuring 
impedance. 

An input circuit minimises loading of the bridge 
circuit and permits accurate measurements of high 
impedances. An auxillary self-balancing bridge circuit 
compensates the in-phase component of the main 
bridge unbalance voltage, thus providing higher 
accuracy for measurements of small phase-angles. 

The circuit comprises a bridge supply generator, the 
bridge circuit proper, a bridge unbalance amplifier and 
two separate phase detectors for the in-phase and the 
out-of-phase components of the bridge unbalance 
voltage. 

The bridge supply generator employs an amplitude- 
stabilised oscillator providing four measuring fre- 
quencies. This drives an output stage stabilised by 
heavy negative feedback to provide a constant output 
voltage at the bridge terminals, independent of the 
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measiiring impedance. A symmetrical output trans- 
former couples the generator to the bridge circuit and 
also constitutes the two equal arms of the bridge. 

The bridge unbalance voltage is fed to a very high- 
impedance cathode follower, allowing the measurement 
of high impedances with minimum error. This also 
provides a guard circuit for eliminating the effect of 
external earth admittance. Following the cathode 
folfower is a wide band amplifier feeding the phase 
detectors through attenuators. 

The two phase detectors rectify the in-phase and out- 
of-phase components respectively and drive two 
indicating meters which read directly the differences 
in impedance and in phase angle. 

An auxillary thermistor bridge circuit provides an 
unbalance voltage proportional to the in-phase 
component of the unbalance voltage This voltage 
is employed for compensation of the in-phase 


component in the measurement of phase-angle differ- 
* 


ences, increasing the accuracy when reading small 
phase-angle differences at large differences in 
impedance. 

The effective stabilisation of the bridge voltage and 
the use of heavy negative feedback in the amplifier 
circuits ensure a high accuracy and stability irrespective 
of variations in components and supply voltages. 

If required, external meters or recorders may be con- 
nected to a socket provided at the rear of the instru- 
ment. 

The Danbridge component tester is marketed in this 

country by Metrix Instruments Ltd. 
Range: Resistance or impedance: | ohm to 50 Megohm. 
Measuring frequencies: 100 c/s, 1 ke/s, 10 ke/s, 100 ke/s. 
Impedance difference ranges: + 0°6%, —2%, +6%, +30—25% 
Phase-angle difference vanges: 0-006, + 0-02, 0-06, + 0°25 

(+2. 

Accuracy : 3%, of fwil-scale reading. 

Measuring voltage: approximately 0-5 volts total. 

Power supply : 110 or 220 volts, 50 to 60 c/s. 

Mounting: Cabinet and front panel in light-weight alloy 
construction, cabinet finished in green-grey wrinkle enamel 
with front panel in grey. 

Dimensions : 37 cm (wide) x 26 cm (high) x 34 cm (deep). 


Circle 35 for further details 


Low Voltage Transistor Power Supplies 
J. LANGHAM THompsON Ltp. have extended their 
range of low voltage transistor power supplies. 

Primarily intended for “built in’ applications con- 
siderable attention has been paid to mounting arrange- 
ments and physical dimensions. The three new ranges 
with ratings of 20 VA, 30 VA and 60 VA can be mounted 
in groups of 5, 4 and 3 respectively behind standard 
19 in. panels. 

All units are protected against short circuit and 
overload and in the case of the 30 VA units re-setting 
is automatically effected when the overload is removed. 

Fixed voltages between 5 and 60 can be provided 
at currents determined by the maximum VA ratings 
of the three basic ranges and a 1} amp unit permits 
continuous voltage variation between 4 and 12-5 V. 

The output, contains only 1 mV r.m.s. of ripple and 
the source impedance is as low as 0-01 ohms for most 
models. 


Circle 36 for further details. 
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Oscilloscope 

THE Solartron oscilloscope CD 1012 is a d.c.—25 Mc/s 
oscilloscope with extensive triggering facilities and a 
time-base to cover applications ranging from d.c. and 
low frequency servo work at one extreme to high 
frequency and pulse work at the other. The CD 1012 
has a 5 in. diameter c.r.t. operating from 13-5 kV. 
0-2 usec coaxial cable signal delay allows leading 
edges of pulses to be displayed. The window size 
10cm x 6 cm. 

The main d.c.—25 Mc/s amplifier has a sensitivity 
of 50 mV/cm—20 V/cm, covered in 9 calibrated ranges. 
A built-in a.c. coupled preamplifier extends. the 
sensitivity (at reduced bandwidth) to 500 yV/cm in a 
further 6 ranges. Y sensitivity is controlled by a 
frequency compensated stepped attenuator (1-2-5 
switching sequence), with a fine gain control for 
continuous coverage. Two screen diameters of Y shift 
are provided and the Y plates are accessible. In the 
event of the trace being deflected off the screen it is easily 
returned into view by pressing a ‘trace locator’ button. 

The time-base covers sweep speeds from 20 ns/cm 
to 12 s/cm in 8 ranges, having XI and X5 calibrated 
multipliers. An additional fine control gives uncali- 
brated expansion from x1 to x 12. 

The sawtooth waveform (33 V peak) and bright-up 
pulse (15 V) are available on front panel sockets via 
cathode followers. External signals can be applied to 
the X amplifier (sensitivity 200 mV/cm—1 V/cm). 

Amplitude and velocity measuring accuracies are 
maintained with +5%. A built-in 1 kc/s calibration 
square-wave generator (200 pV to 100 V in 18 ranges, 
+3%, accuracy) provides an output suitable for 
oscilloscope precalibration or adjustment of passive 
probes for optimum response. External brightness 
modulation facilities are provided. The provisional 
price is £350. 

Circle 37 for further details. 


Liquid Level Alarm Switch 

A STAINLESS steel liquid level alarm switch Model 26S 
of particular interest to the food-processing industry, 
has been introduced by Associated Electrical Industries 
Ltd. The carbon steel flange of the switch is clad with 
a stainless steel plate, presenting to the process an 
unbroken surface to which deposits will not adhere. 
Displacer, stop arms and flexible shaft are also of 
stainless steel. 

With no rubbing parts and capable of direct or 
reverse action, the Model 26S is easy to install and is 
operated by a change in the buoyancy of the displacer 
and not by movement of a float ‘“‘riding’’ on a changing 
liquid level. Any displacer motion is transmitted to 
the microswitch by a stiff tongue within the flexible 
shaft. Stop arms are provided to ensure that the 
stress in the flexible shaft is kept within the elastic 
limit. The microswitch is operated by a buoyancy 
change of less than 6 ounces, level change of approxi- 
mately $in. (12mm) ina liquid with unit specific gravity. 

The switch and terminal housing is insulated from 
the flange by an asbestos gasket allowing it to be 
operated at process temperatures from 65 to 350°F, 
with adequate ventilation. 

Circle 38 for further details. 
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Pressure switch 


Variable Differential Pressure Switch 
A MEDIUM pressure switch has been added to the range 
of variable differential pressure switches (Model 108 V) 
manufactured by Bailey & Mackey Ltd. 

The 108 V has a use wherever there is a need to use 
pressure to control something else, or to control the 
pressure itseif, e.g., for operating independent domestic 
water supply systems, brewers’ equipment, in pneu- 
matic installations generally (for operating tools, 
chucks, paint sprayers, garage tyre inflaters, etc.) 
sulphuric acid filters (for switching off pumps when 
filters become clogged), for diesel engine oil controls, 
air compressors, canteen equipment (switching off the 
electrical elements in hot water boilers). 

The variable differential is provided by a controlled 
spring arrangement between the diaphragm and switch 
and, as with the position of the switch itself, is adjust- 
able to installation requirements. The differential is 
altered by the rotation of a drilled wheel inside the 
case and the switch is adjustable by means of a 
nut. 

The range of the adjustment of the differential is 
from the standard differential to 95°% of the working 
pressure. The accuracy of the differential is within 1% 
of the maximum pressure. 

The switch has three terminals, one common, one 
normally open and one normally closed, thus two 
circuits are provided, one to close and the other to 
open at the set pressure. For corrosive chemicals the 
pressure chamber of the switch can be lined with 
neoprene. The diaphragm can be made from spring 
steel, stainless steel or beryllium copper. 

The pressure switch is a control instrument and its 
logical place therefore is in the control circuit of any 
large piece of electrical equipment, and not in the 
main circuit. In other words in the single phase control 
circuit of three phase equipment. 


Type of Maximum Minimum Maximum 
Switch Pressure Diff. Diff. 
High Pressure 400 lb/in? 5 Ib/in? 380 Ib/in? 
Medium 

Pressure 150 lb/in? 3 lb/in? 145 lb/in? 
Low Pressure 50 Ib/in? 1 Ib/in? 49 |b/in? 
Vacuum 15 lb/in? } Ib/in? 14 Ib/in? 


Circle 39 for further details. 
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Annunciator unit 


Insulation Tester/Megohm Meter 

THE range of megohm/meters Model 122, from Startro- 
nic Ltd., are supplied with the test voltage and resist- 
ance range to suit customers’ individual requirements. 

A built-in standard for calibration checking is 
provided and the accuracy at the mid-point of the 
meter scale is unaffected by variation of mains voltage. 
The readings of resistance are via a 3} in. directly 
calibrated meter. 

Operation is from 200-250 V a.c. 

The range is decided by the reading of resistance 
required at mid-scale, which, in the case of insulation 
testing, is most convenient if chosen to be the minimum 
value acceptable. 

Typical values of mid-scale resistance are 10 megohm 
or 20 megohms with test voltages of 500 volts or 
1,000 volts. 

Within certain limitations test voltages of between 
50 volts and 1,000 volts, and mid-scale resistances of 
between 1 megohm and 80 megohms can be supplied. 

The minimum reading of resistance is normally half 
the mid-scale value, and f.s.d. is infinity. 

The mid-scale reading can be set to an accuracy of 
+1% against the internal standard and the test 
voltage will not increase by more than 3% from the 
minimum resistance reading to infinity. 

The instrument is built in a steel instrument case 
10 x 7 in. high x 6 in. deep. 

In most instances the price is £45, but may increase 
by a few pounds with certain combinations of range and 
test voltages. 

Delivery is 6 to 8 weeks from date of order, although 
occasionally the more common versions can be supplied 
from stock. In general instruments are manufactured 
to specific requirements. 

Circle 40 for further details. 


Annunciator Units 

Tus system of alarm indication has been designed by 
Londex Ltd. to meet the need in the industry for 
equipment which will give instant and clear indication 
if a process, or part of a process, develops a fault, or 
reaches a condition where an operator is required to 
take some action. It works in conjunction with 
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measuring instruments, such as contact thermometers, 
contact gauges, pressure switches, etc. In the past it has 
been the practice to have a complete alarm unit for a 
number of points, comprising—trelays, flashing device, 
cancellation switches, signal lamps, etc., fitted in a 
common enclosure and wired for each alarm position, 
so that any subsequent extension to an installation 
usually involved a major modification. 

The TAN system comprises a master unit and any 
desired number of signalling units interconnected by 
means of plugs and sockets, so that any units additional 
to the original installation can be fitted and connected 
easily. 

Each signalling unit is built in a sheet steel casing 
with a withdrawable chassis, and is provided with a 
red lamp, a green lamp, an ‘“‘acknowledge’’ push 
button, and a “‘test/normal”’ switch. 

The master unit is provided with a fixed socket, and 
each signalling unit has a fixed plug and a fixed socket. 
A multi-core cable with a free socket at one end and a 
free plug at the other is provided with each signalling 
unit. Thus, the interconnections are simply effected by 
connecting the first signal unit to the master unit by 
means of this plug and socket arrangement. : 

Two types of signal units are available, Type 
Tan/O for working in conjunction with a normally 
control open contact, and Type TaAn/C for a normally 
closed control contact. 

The TAN system is normally supplied for connection 
to mains supplies of 200-250 V a.c. but provision can 
be made for other supplies. The voltage, controlled by 
the external control contacts, is reduced to 50 V d.c. 
and the current switched is approximately 20 mA per 
way. Up to 20 signalling units can be fed from one 
master unit. 

Circle 41 for further details. 


High-Speed Printer 

Two types of high-speed printer are now in production 
by Solartron, the ED.1035 direct printer and the 
ED.1036 register printer. The direct printer requires the 
input information to be maintained during the print 
cycle, whereas the register printer stores each line of 
information until printed. 

These printers can be used as an output device for 
computers, digital data systems, print out of spectro- 
metric readings, recording from transducer data- 
logging systems, in fact in any system requiring high- 
speed recording. 

The printing head is common to both types of 
printer and will print lines 14 columns wide at a rate 
of better than 10 per second. Fifteen characters are 
available located on 14 continuously-rotating print 
wheels which are struck as required by magnetically- 
operated hammers. An ordinary typewriter ribbon is 
fed between the paper and print wheels. The ribbon 
moves only when printing is required and reverses 
direction automatically at the ends of the ribbon. The 
paper feed mechanism advances the paper on comple- 
tion of a line of print or on command. Facilities for the 
use of fanfold paper are available. In order to achieve 
maximum printing speed, the printer control logic is 
arranged so that printing will always commence with 
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Solartron’s high speed printer under final test 


the next available character required in a newly 
signalled line, without having to wait for the mechanism 
to reach a datum condition. The control electronics are 
contained in a case separate from the print head. For 
applications requiring fewer than 14 columns, an 
appropriately-modified electronics unit is available. 

The register printer can accept binary coded decimal 
information (4 wire) or alternatively ‘‘one out of N” 
code (15 wire) for each column. On receipt of a 
“written” signal from the printer, the source may be 
released to acquire further data which will be accepted 
at the end of the printing cycle. If a print command has 
been given, the next line will start printing immediately, 
the print cycle starting from the next character and 
finishing when all registers are empty. This permits 
short print cycles and an effective printing rate 
significantly higher than normal. 
Prices 

ED.1035 direct printer—basic {495 plus £15 per 
column 

ED.1036 register printer—basic {495 plus {25 per 
column 

For applications requiring fewer than 14 columns an 
appropriately modified electronics unit is available. 

Circle 42 for further details. 


Miniature Relay 


THE P.3 relay available from D. Robinson & Co. is 
now available on a bakelite base and fitted with a 
removable insulator cover. It is, in effect, a scaled 
down version of the PO.3000 type. 

The P.3 can have either twin light duty or heavy 
duty contacts with either M, B, C or K action; it can 
also have a residual screw, double wound coils, tags 
for printed circuits, and other special features. Test 
voltages are not affected by the reduction in size as 
the coil is on a one-piece bobbin and the contacts have 
ceramic insulation, including ceramic tubes over the 
contact pile screw. 


Circle 43 for further detatls. 
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Personal Receiver 

THE Westrex Co. Ltd. have added a new type personal 
receiver to their personal call staff location system. 
This receiver provides a flashing light on an extended 
cord enabling the light unit to be clipped to the wearer’s 
lapel so ensuring that a call is readily received irres- 
pective of the local noise in factories and other areas 
of high ambient noise. 

Circle 44 for further details. 


Optical Digitiser and Decoder 

LINDARS AUTOMATION LTD. have produced an optical 
digitiser and decoder by means of which visual readings 
on a variety of instruments can be translated into 
digital form for the purpose of operating controls or 
producing records. Typical applications are the 
production of punched tape or cards and/or weight 
print-out by a weighing machine having a dial scale; 
the indication of angular position with remote visual 
indication; the remote weight setting on dial scales; 
data logging and machine tool control. 

The digitiser is a self-contained totally enclosed unit 
which houses a transistorised printed circuit amplifier. 
An aluminium drum containing twelve coded tracks 
is mounted on a precision ground shaft and twelve 
photo-electric cells inside the drum receive the light 
from a standard 60 watt lamp through the coded 
tracks. The output of each cell is amplified by a tran- 
sistor and is transmitted to a relay decoder. When 
applied to weighing machines the circuit is so designed 
that the digital output cannot be obtained until the 
coded drum is stationary. 

The decoder unit is housed in a separate case which 
can be rack or panel mounted. It receives the signals 
from the digitiser in coded form and translates them 
by means of relays into three decades 0-9. This can be 
converted by the fitting of additional equipment into 
avoirdupois, angles or fractions of the decimal output. 

The decoder can be provided with or without an 
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illuminated in-line indicator. 
be supplied separately for panel mounting. The unit 
will also provide the feed for printed, typewritten, 
punched card or tape output and, if desired, will 
re-encode for a computer. 

Circle 45 for further details. 


Alternatively this can 


Relay 

THE Type 51 relay has been introduced by Ericsson 
Telephones to supplement the G.P. range of relays. 
It will be found useful in the many applications where 
the limitations of 12 springs imposed by the miniature 
design restricts its wider use. 

Although only a little larger than the G.P. type the 
new Type 51 has a capacity for twice the number of 
springs. 

The magnetic circuit of the relay is a modified version 
of the 600 type, the length of the core and yoke being 
reduced to save space. 

For normal duty 24 nickel silver springs are provided 
in two banks of 12; thus the relay can carry up to a 
maximum of 8 changeover actions or 12 makes or 
breaks. 

Card lift direct action buffered springsets are used 
to ensure long life, with independent cards for each 
bank. 

For heavy duty a maximum of 18 nickel-silver 
springs is provided in two banks of 9. The relay can 
carry up to 6 heavy duty changeover actions of 8 heavy 
duty makes or breaks. 

For normal duty, twin contacts are standard, but 
single silver contacts are used for heavy duty appli- 
cations. 

Standard models have windings suitable for the 
following nominal voltages:—6, 12, 24, 48 and 100 
volts +20%, —123%. Windings are suitable for a 
temperature range of —40 to +85°C. 

The range of coil resistance is 1-1 Q to 12,500 Q and 
double windings up to 6,000 Q each coil can also be 
provided. 

The maximum power dissipation for a fully wound 
relay in an ambient temperature of 20°C is 4-5 watts. 
At higher ambient temperatures the power must be 
appropriately reduced. 

Circle 46 for further details. 


Flame Photometer 
THE Carl Zeiss photometer Type P.F.5 is now available 
in an improved form. 

The compensating voltage of the photometer has 
been doubled. An aperture diaphragm replaces the 
grey glass hitherto mounted in front of the Na filter. 
This has been adjusted during manufacture so that 
the calibration values of Na, K, and Ca in serum may 
be set without changing the high voltage. Where the 
instrument is not used for the medical determination of 
Na, the diaphragm can be removed with consequent 
increase in sensitivity. 

Another feature which has been added is a quick 
change coupling for the fuel gas supply. The atomising 
changer has also been re-designed. 

The agents for the equipment in this country are 
Degenhardt & Co. Ltd. 

Circle 47 for further details. 
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Differential Pressure Flow Recorder 


A RECORDER for continuous measurement of gas or 
liquid flow, which will be of particular interest where 
noxious gases or corrosive liquids are involved, has 
been introduced by Associated Electrical Industries, 
Instrumentation Division. 


Designated the Model 202, the recorder incorporates 
the AEI/Barton differential pressure unit, which in 
this case employs a stainless steel bellows and a forged 
carbon steel, or forged stainless steel housing. The 
recorder offers the possibility of significant saving in 
maintenance costs, as, unlike a sealed mercury meter 
which requires frequent cleaning, the Model 202 may 
be left without attention for long periods. It may also 
be used with corrosive oil without seals because there 
is no mercury to emulsify with the oil. Full line 
pressure may be imposed across the bellows mechanism 
indefinitely without damage to the meter, making the 
Model 202 particularly useful where overloads are 
frequently encountered. 

The recorder is a compact unit, with the chart 
mechanism housed in a rectangular, fully weather- 
proof, die cast aluminium case which protects all 
working parts from moisture, fumes and dust. It is 
extremely simple to install as precise levelling is not 
necessary, and can be employed in a permanent 
installation or as a portable test meter. 

Chart drive can be electrically or spring operated, 
and standard charts can be supplied to record over 
periods of 1 hour, 12 hours, 24 hours and 7 days. 
Other charts are available to order, and a lever gear 
change can be fitted if required. Twelve-inch charts, 
free of eccentric or elliptical error, are used. 

A differential pen is normally fitted, but a static 
pressure pen, actuated by a stainless steel pressure 
helix with static pressure ranges up to 10,000 Ib/in? 
is also available. 


Circle 48 for further details. 


Millimicrosecond Current Pulse Generator 

THE Rese Engineering, Inc. Model 1051 millimicro- 
second current pulse generator is available in this 
country through Scientific Furnishings Ltd. 

Producing jitter-free positive or negative pulses, at 
widths ranging from 10 to 100 millimicroseconds, the 
1051 generates current amplitudes as high as 4 amp. 
The rise time is less than 5 millimicroseconds at 
moderate currents. 

Any one of four fixed pulse widths: 10, 20, 50 or 100 
millimicroseconds may be selected from a front panel 
control. The control connects one of four coaxial 
transmission lines to the plate of a thyratron, which, 
when triggered, discharges the line generating the 
fixed width pulse. Pulses of intermediate or longer 
widths may be generated by connecting an external 
delay line to a front panel connector. Pulse repetition 
frequencies range from 50 to 5,000 p.p.s. continuously 
variable through two ranges. 

For maximum utility, the 1051 operates either 
synchronously, using the internal clock, or asynchron- 
ously from an external trigger source. Effective multi- 
megacycle operation, in pulse bursts, can be achieved 
by triggering two or more generators from a multiple 


OcToBER 1961 


output, phased source. Visual oscilloscope observation 
of the generated pulse and load response is particularly 
easy, contributed to by a sync pulse occurring 0-25 
microseconds before the main pulse output and the 
brighter trace of the 5 kc/s waveform. The absence of 
observable main and sync pulse jitter also contributes 
to ease of use and accuracy of waveform observation. 
Instructions are available for making simple, direct 
connection to the vertical deflection plates of the 
cathode ray tube. 

The instrument is self contained in a metal cabinet 
16} x 8} 8 in. and requires 75 watts of power from 
a 115 volt, 50 to 60 cycle line. It is forced air cooled. 

Circle 49 for further details. 


High Temperature Thermocouples 


THERMOCOUPLES for detecting temperatures in industry 
and research of up to 4200°F are to be marketed by 
Honeywell Controls Ltd. 


Materials used are combinations of tungsten, 
rhenium, rhodium, molybdenum, iridium and platinum. 
Certain of these thermocouples have maximum 
temperature ratings of 3000°F, others of 3200°F, 
3600°F, 4000°F and 4200°F. 

Types are available for both oxidising and reducing 
environments 

The maximum of 4200°F is obtained by using 
tungsten versus tungsten 26° rhenium. The thermo- 
electric output of such a thermocouple is nearly three 
times as great as that of the tungsten-rhenium thermo- 
couple which it will largely supersede. The temperature 
e.m.f. curve is more linear in the 2000-4000°F range. 
Improved uniformity of wire is obtained owing to the 
26% alloy being more homogeneous. Error is claimed 
to be less. 

Another of the new thermocouples uses platinum 
30%, rhodium versus platinum 6% rhodium, and is 
for continuous use up to 2732°F and intermittent 
service up to 3272°F. The new alloy type does not 
suffer excessive grain growth, vaporisation, contami- 
nation and other disadvantages of existing platinum- 
rhodium thermocouples. 

Circle 50 for further details. 


Polystyrene Capacitors 
A RANGE of miniature polystyrene capacitors designed 
for transistorised and low voltage circuit applications 
is now available from the Telephone Manufacturing 
Co. Ltd. 

Despite their small size, all capacitors in the new 
range are for normal working voltages of up to 50 V d.c. 

Capacitance values are from 0-0005 uF to 0-5 uF 
with a closest standard tolerance of + 1-0%. Sizes of 
individual capacitors range from ,°, in. (length) * =; in. 
(diameter) to 1455 x 25 in. thus offering circuit 
designers a wide variety of space-saving units. 

Insulation resistance is 750,000 megohms or 250,000 
ohmsfarad whichever is the smaller. The power factor 
is not greater than 0-001 at 1 kc/s. 

Delivery is ex-stock. 

Circle 51 for further details. 
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Electro-mechanical Printer 

GENERAL PRECISION SYSTEMS LTD. are, as a result 
of agreement reached with Hermann Wetzer K.G. of 
Bavaria, selling in the United Kingdom and Common- 
wealth, a new range of electro-mechanical printing 
equipment. 

These printers are of an improved, yet simple and 
robust design. Their mode of operation makes them 
suitable for use as recording devices to be associated 
with established methods of counting. They can also 
be used for logging data of other natures. 


Wetzer 
printer 





The printers have the characteristic of being assembled 
from prefabricated parts, thereby making it possible 
to adapt the printing elements to any specific require- 
ment. Both the counting units and the type wheels 
are available in groups of 2, 4, 6, or 8 and may be 
arranged to print added results, consecutive numbers, 
date and time, all at a maximum speed of two lines 
per second. 

The printers can either be supplied as table models 
or for mounting in standard 19 in. racks. Prices from 
£200. 

Circle 52 for further details. 


Voltage-current Calibrator 
RESE ENGINEERING, INc., of Philadelphia have 
developed a precision voltage-current calibrator, Model 
1082. It has high measurement sensitivity (down to 1 
millivolt), wide input signal bandwidth (over 100 
megacycles), 0-1% f.s. output accuracy, and samples 
and measures a.c., pulse, or d.c. signals from 1 millivolt 
to 10 volts, and to 200 volts with Rese Engineering 
Model 1082AT wide band signal attenuator. 

Operating as a signal comparator, the Model 1082 
provides a positive or negative reference voltage signal, 
which is conducted through a 400 cycle, low noise 
chopper and displayed on a standard external oscillo- 
scope. The chopper unit is plugged directly into the 
oscilloscope input terminal. To measure the unknown 
signal, the value of the reference voltage is changed 
until the line which it generates on the oscilloscope 
and the peak of the unknown signal coincide. The 
peak value of the unknown signal is than read directly 
from a precision ten turn potentiometer. 
The instrument weighs 84 lb and measures 53 x 63 x 
10 in. Power requirements are 105 to 125 volts, 50/60 
cycles, 15 watts. It is available in this country 
through Scientific Furnishings Ltd. 

Circle 53 for further details. 
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Sealectoboard Proto-Kits 

SEALECTOBOARD Proto-Kits contain a Sealectoboard, 
shorting pins, and component holders. They permit 
complete programming functions for electronic and 
electrical systems. 

The Sealectoboard is a cordless programme board 
providing complete switching functions at any co- 
ordinate on an X and Y axis. The switching action is 
made by simply inserting a pin which connects the 
contacts of the two axes. Component holders allow the 
interpositioning of diodes, or other components at any 
point in the matrix. 

The 8 x 9 Proto-Kit contains an 8 x 9 Sealecto- 
board, 8 shorting pins, and 3 diode holders. The 
10 x 10 Proto-Kit contains a 10 x 10 Sealectoboard, 
10 shorting pins and 3 diode holders. Additional 
shorting pins and diode holders are also available from 
Sealectro Corp. 

Circle 54 for further details. 


Modification to Bearing Torque Tester 

To ensure uniformity in the method of testing precision 
bearings for “‘breakaway”’ or starting value, experience 
has shown the need to apply the torque at a fixed 
rate. 

To achieve this E.M.O. have now introduced a 
modification to their bearing torque tester Type TID.24 
incorporating a mains synchronous motor drive for 
the torque control potentiometer in conjunction with 
an electrical means of pre-setting the peak-torque 
value on the torque indicating meter. 

The rate of application of the torque is arranged to 
be sensibly linear over a scale range 0-0-75 g cm at a 
rate of 0-1 g cm/s. Over the lower scale range linearity 
is maintained up to 0-16 g cm at a rate of 0-025 g cm/s. 
There is also provision for reverting to a non-linear 
rate if so desired. 

In use the peak-torque limit for the bearing under 
test is first set on the meter and the torque potentio- 
meter manually rotated to zero. A starting button on 
the front panel is then pressed and released. This 
energises the synchronous drive to the torque potentio- 
meter which rotates at a constant speed resulting in a 
steady application of the torque from zero to the pre- 
set value on the meter. When the pre-set value is 
reached the drive motor is automatically switched off 
and a red warning light appears on the panel. The 
peak-torque can be observed on the panel meter and 
is maintained until the torque control potentiometer 
is manually returned to zero. Pressure on the starting 
button then sets in operation a further test cycle. 

If the bearing under test has excessive friction and 
is not rotating when the peak-torque is reached, then 
the torque control potentiometer can be operated 


manually to determine the actual breakaway value of 


the sticky bearing. 


The potentiometer is coupled to the drive motor via r 


a light slipping clutch which ensures that normal 
manual operation of the instrument is possible at all 
times via the existing control knob. 

The modification entails no external adaptors or 
leads as all components are contained within the 
existing instrument case. 

Circle 55 for further details. 
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Rohde & Schwarz times-ten frequency multiplier 


Times-Ten Frequency Multiplier 

A TIMES-TEN frequency multiplier Type XVD manu- 
factured by Rohde & Schwarz is now available in the 
United Kingdom from Aveley Electric Ltd. 

By using this instrument, frequencies between 
3-30 Mc/s can be multiplied by ten without ambiquity 
since any multiplication factors other than 10 are 
excluded. 

The amplitude of the signal is accurately indicated 
on a panel meter and adjusted with an attenuator. 
Facilities are provided for both internal and external 
amplitude modulation. In its mode the Type XVD 
operates as a free-running v.h.f. oscillator over the 
frequency range from 30-300 Mc/s. 

The instrument is also equipped for frequency 
measurement in the u.h.f. range. The frequencies 
between 30 and 300 Mc/s are covered without band 
switching, permitting speedy measurements. 


A stable v.h.f. source with similar characteristics is * 


obtained by driving the Type XVD from a simple 
crystal oscillator. 

Since the times-ten multiplier has characteristics 
similar to those of a buffer amplifier, it can be combined 
with an ordinary signal generator to form a v.h.f. 
source with exceptionally little loading and reaction 
on the oscillator. 

It is sometimes difficult to measure very small 
frequency deviations such as spurious deviations. In 
many cases, the Type XVD can simplify this problem 
since multiplying the frequency by 10 will multiply 
the absolute spurious frequency deviation by the same 
amount. Frequency deviation meters are more easily 
available for the frequency range between 30 and 300 
Mc/s, and larger linear frequency deviations can be 
obtained by times-ten multiplication than is possible 
by the direct method using normal frequency modu- 
lators. 

Circle 56 for further details. 


Random Access Storage Units for Honeywell 400 
Computer 
RANpoM access storage equipment, using magnetic 
dises, for their Type 400 medium-scale computer, has 
been developed by Honeywell Controls Ltd. 

Four models are available, ranging from a minimum 
capacity of 24 million alpha-numeric characters using 
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6 discs to a maximum of 96 million characters using 
24 discs. Average access time to any item in the file, 
regardless of file size, is approximately 100 ms, with 
maximum access time 170 ms. 

Each magnetic disc is divided into several zones for 
recording purposes. The outermost zone will send or 
receive data at a rate of about 8,000 words per second 
on a continuous basis. The innermost zone has a 
transmission rate of about 3,000 words per second. 
Transmission proceeds bit by bit, character by character, 
and word by word. 

The random access unit controls all searching, 
reading and recording operations on the entire disc 
file. It also controls all file switching, head selection 
and information checking. 

All information in the disc files is subject to a high 
degree of error detection and automatic correction for 
all information read from the random access files. 

It is permissible to have a full complement of eight 
magnetic tape units connected to the Honeywell 400 
concurrently with any one of the four random access 
units. Other input and output devices may also be 
used, including card readers and punches, paper tape 
readers and punches and high-speed printing equip- 
ment. 

The minimum random access storage and control 
unit (24 million characters) rent for approximately 
£1,000 per month and the sale price is £50,000. Units 
will be available for delivery 15 months after receipt 
of the order. 

Circle 57 for further details. 


Curve Follower 

THE curve follower enables the Bryans X & Y 
co-ordinate plotting table to be used to read-off from 
a curve placed on the table, and produce a voltage 
proportional to the Y co-ordinate of the curve when 
the appropriate X co-ordinate is fed into the table. 
This is very useful for instance in numerous analogue 
simulations where some non-linear characteristics have 
to be introduced, or for linearising a non-linear input 
as required by a thermocouple or square root law, etc. 

A curve drawn in conducting ink, or wire is fed by 
alternating current from the curve follower attachment. 
The magnetic field created around the conducting 
curve is sensed by an inductive head which feeds any 
error signal into the transistor amplifier. The d.c. 
voltage output from this amplifier is fed to the Y 
axis servo-loop to maintain the sensing head in position 
over the curve. The sensing head must be initially 
placed approximately over the curve using the shift 
controls of the X & Y co-ordinate plotting table. 
The X co-ordinate input is applied using the normal 
X co-ordinate controls. The Y co-ordinate output 
voltage is brought out, together with an opposite 
polarity voltage from the pen shift control for zero 
suppression, to the signal plug which is connected to 
appropriate equipment according to requirements, e.g. 
analogue simulator. 

In the case of a straight line the tracking is within 
0-010 in. but the accuracy somewhat diminishes 
when following curves with a steep slope or curves 
having a small radius of curvature. 
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The reproduction rate is up to 10 in/s. 

The output is from 0 to 80 V. A positive backing off 
voltage is available for summing with the output 
voltage to enable zero to be set at any desired value of 
the Y co-ordinate. Summing resistors of at least two 
megohms must be used in both the output and backing- 
off lines in order to maintain the linearity of the system. 

The curve follower operates from an electric supply 
of 240 V 50 cycles. It can be supplied to operate from 
110 V 60 cycles to special order. 

The weight approximately 3 lb, and the dimensions 
44 x 6 x 8} in. 

Circle 58 for further details. 


Carbon Monoxide Detector 

VARIOUS air sampling devices are in use where a known 
CO hazard exists, in order to determine whether a 
dangerous proportion of the gas is present in the air. 
A very much simpler automatic visual detector has 
now been introduced. This consists of a small yellow 
plastic plate, which can be hung up in an enclosure to 
be checked, or carried as a lapel badge by workers 
exposed to hazard. The plate carries a circular insert 
containing palladium chloride suspended in a silica gel. 
In the presence of carbon monoxide, this turns daik 
in colour. The change takes about 15 minutes to be- 
come detectable in a concentration of CO of 0-01%, 
and is practically instantaneous with a 0-05°% concen- 
tration. 

By exposure to air free from CO, the detector can 
be regenerated for re-use. 

The device was developed in the State Crime 
Detection Laboratory at Aalborg, Denmark, and is 
available in the U.K. from Messrs. Herzbi Ltd. 

Circle 59 for further details. 


Identification Sleeves 

HELAGRIP identification sleeving from Hellermann Ltd. 
is made from high quality flexible p.v.c. and designed 
for fitting without aid of tools. It is supplied in sizes 
covering the cable diameters } in. to ;7; in. 

It is interlocking and remains in position even when 
cables are turned at 90°. The interlocking design not 
only ensures alignment of characters but also facilitates 
fitting. 

Helagrip is supplied in a standard colour of white 
with black printing. Codings A to Z and 0 to 9 are 
available from stock. It is supplied in strip form, 
partially cut to ensure correct positioning of the marker. 

Helagrip has C.E.G.B. Type Approval No. 43. 

Circle 60 for further details. 


Dynaquad Germanium On-off Switch 
TunG-So_ Exectric Inc. have developed a semi- 
conductor device termed the Dynaquad. This is a 
germanium, alloy junction p-n-p-n unit which can be 
turned on and off by applying small signals to the base. 
It is turned on by applying a negative pulse and turned 
off by a positive pulse. 

It is useful in small signal switching, driving and 
pulse forming applications. 

It is available from Walmore Electronics Ltd. 

Circle 61 for further details. 
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Valve for Liquids or Gases 

THE Perrett Hydrovalve, which is a globe type valve 
designed to control the flow of liquids or gases up to a 
pressure of 125 lb/in? has been produced for operation 
by remote control by pneumatic or hydraulic power 
and is suitable for inclusion in process control and 
automation systems. This new valve is non-concussive 
in action and thus eliminates problems of hammering 
in fluid systems. Being constructed in non-ferrous 
metals throughout with synthetic rubber valve seats, 
piston cups and gland seals, it can be used with a wide 
variety of liquids or gases. 

It is a globe valve of the “under and over” type 
with renewable disc seat and incorporates the feature 
in its design that the line pressure itself ensures 
a tight shut off. When the valve is closed the liquid 
or gas entering the inlet passes through the hollow 
spindle, fills the cylinder at the top of the unit, and 
acts upon a piston. This piston, having a greater 
surface than the valve disc, keeps the seat firmly in 
the closed position despite variations in line pressure. 
The application of the control pressure to the lower 
part of the piston overcomes the downward thrust and 
causes the valve to open. The rate of opening is con- 
trolled by the size of the interchangeable nozzle fitted 
in the bore of the hollow spindle and the control 
pressure necessary to open the valve is considerably 
lower than the line pressure. 


The 
Perrett 


Hydrovalve 





When the control pressure is released the line 
pressure on the top of the piston, aided by a small 
phosphor bronze return spring closes the valve. The 
rate of closing is again determined by the size of the 
nozzle which controls the charging of the upper 
cylinder and it is this feature which produces the non- 
concussion closing effect. 

A screw-in hand wheel bonnet is available for use 
during interim periods particularly for partially com- 
pleted automatic schemes. 

This valve is available in sizes ranging from } in. 
to 3 in. with British (B.S.P.) or American (N.P.T.) 
threads and flanges. 

The price for the range of size is from £4 15s. Od. to 
£26 12s. 3d. Delivery is 6 to 8 weeks. 

Circle 62 for further details. 
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Microminiature Digital Indicator 

A SMALL digital starts or events counter is being 
manufactured by the A. W. Haydon Co., Waterbury, 
Conn. It is a four-digit indicator which measures only 
one-half inch square by 1,%; inches long, and operates 
from a 28 volt d.c. source. 

Weighing only three-quarters of an ounce, the instru- 
ment employs a four-digit drum counter having a 
range of 9999 events or starts. The white numerals 
are on a lustreless black background. 

While designed for use in any situation requiring a 
measurement of starts or events, it is applicable as 
an integral part of expensive electrical or electronic 
machinery to indicate the number of times used. 

Other uses include airborne radar, or as a rounds 
counter for airborne guns. Properly installed, it can 
record events in computer installations, as for example 
how many punch cards have been inserted in the 
system, how many times each department uses the 
machine, or how many times the installation has been 
started or stopped. Main application, however, will 
be in installations where space is at a premium, and 
an accurate record of starts or events vital. 

The new A. W. Haydon device is driven by a micro- 
miniature motor measuring 3 in. diameter by ,%, in. in 
length which weighs } oz. The motor, recent recipient 
of an MA61 miniaturisation award in New York, has 
a torque of 0-00005 oz-in. and is a_ single-phase 
hysteresis type. 

Circle 63 for further details. 


Nameplates 


MILLETT LEVENs LTD. are able to offer a new range of 
patterns for industrial name plates, escutcheon panels, 
instrument fascias, dials, etc. Any combination of 300 
background patterns can now be incorporated at no 
extra cost to the customer, and the plates can be 
supplied deeply etched and/or anodised in black or any 
combination from a wide range of intense and perma- 
nent dyes. The degree of etching available enables 
plates with three dimensional effects to be obtained, 
while the colours remain absolutely true to shade, 
irrespective of production quantity. 

The variety of colour and background combinations 
now possible virtually gives manufacturers’ designers 
and stylists complete freedom of nameplate patterns. 

The production of this new range of plates is made 
possible by the installation of new etching and anodising 
plants. Electronically controlled , these plants accurately 
govern every stage of the complex processes required 
by the new techniques, and automatically maintain 
the temperature and content of the various chemical 
solutions. 


Circle 64 for further details. 
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Fleeting Contact Relay 

CLIFFORD & SNELL LTD. have developed a method of 
producing a momentary operation of one of the contacts 
on a relay, either when it is energised or when it is 
released. 

A small subsidiary relay is mounted inside one of 
their D.2600 series plug-in relays, and this relay can be 
so connected that it operates for about a tenth of a 
second, either when the main relay is energised or 
when it is released, or both when it is energised and 
released. 

Hitherto, relays fitted with a mercury switch of a 
type often called the “Quick-strike’” have normally 
been used, but this new relay has many advantages. 
For instance, it can be used in any position and in 
mobile applications such as on board ship, and the 
contact does not have to be normally open; it can be 
normally closed instead. This latter feature can be 
very useful as it means that the relay can be used to 
break the ‘hold’ circuit of a relay or contactor, i.e. 
perform the same function as the ‘stop’ push on a 
contactor. 

The principle application of this relay, the Type 
D.2600/F, is in fault alarm circuits, when a fleeting 
contact has to cause an audible alarm to sound until 
manually cancelled, but it also has many applications 
in automatic control circuits, such as bringing up and 
releasing contactors and starting timers. 

Two new features are now standard on all new 
D.2600 type relays. These are, the use of ‘Mycalex”’ 
contact insulation, and a new type of base and socket 
which has external fixing screws, space for marking 
both the relay type number and the position number, 
and which has the numbers of the socket pins moulded 
on to both the back and front to facilitate the use of 
these sockets as test points when the relays are un- 
plugged. 

It is available from sole distributors, D. Robinson 
& Co., Ltd., 

Circle 65 for further details. 





Fleeting contact relay 
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Circle 352 for further information 
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SEEN AT - 


FARNBOROUGH 


A review of some of the new equipment exhibited at the S.B.A.C. Show 


A.C. Pick-offs 

Elliott Brothers’ angular displacement 
a.c. pick-offs have been developed in 
conjunction with the Royal Aircraft 
Establishment. They are a.c. data trans- 
mission elements of very small size and 
weight and offer advantages over d.c. 
potentiometers. 

Two mechanical forms of the units are 
available, a completely enclosed unit with 
bearings, and a skeleton type for use in 
applications where the rotor can be fixed 
to the input shaft. 

When the permanent magnet rotor is 
set in the optimum position an input 
shaft rotation of +0-°04 radians (-+2+28°) 
produces a maximum output voltage with 
a wave form similar to the input shaft 
oscillation. 

Continuous rotation of the input shaft 
produces an output wave form which gives 
two peaks per revolution, the voltage being 
proportional to the speed of rotation. 

Of the two basic electrical types used 
the first gives four zeros per revolution 
and the second avoids sector ambiguity 
by providing only one stable zero per 
revolution. 

Circle 66 for further details. 


Actuators 

The actuator developed by Vactric 
Control Equipment will operate con- 
tinuously in an ambient temperature of 
200°C. It incorporates a special high- 
temperature international frame size 18, 
two-phase servomotor and 420 : 1 reduc- 
tion gear. This operates a load consisting 
of a 4 in. steel ball on a 7} in. area, 
giving a maximum torque of 30 Ib/in. 

Circle 67 for further details. 


Elvctvo-hydvaulic Actuator 

The response characteristics of this unit 
from H. M. Hobson Ltd. can be varied 
over a band width from 5 to 50 c/s 
depending upon the characteristics of the 
drive amplifiers. The unit is fitted with 
an a.c. position feedback pick-off and 
there is provision for a solenoid-operated 
stroke limiter. 

Electro-hydraulic actuator, Type 214, 
will supply pressure at 3,000 Ib/in?. The 
maximum thrust is 1,100 Ib. 

Circle 68 for further details. 
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Thermocouple amplifier 


Amplifiers 


Thermocouple Amplifier 

This instrument is specifically intended 
by Grundy & Partners Ltd. for the 
measurement of temperature rise above 
ambient and is ideal for transistor heat 
sink measurements and transformer or 
equipment temperature rises. A standard 
Chromel-Alumel ambient reference junc- 
tion is included in the instrument. An 
external cold junction may be switched in 
place of the internal junction when it is 
required to measure temperature differ- 
ences, or calibration may be switched so 
that reference junctions of other types can 
be inserted for use with other thermo- 
couple elements. 

The instrument is mains operated for 
normal use, but may be used as a self- 
contained unit if desired. When operating 
as a portable unit, power is derived from 
chargeable cells giving 10 hours running 
time. ~The unit could then be used as a 
mains instrument for 20 hours, so re- 
charging the batteries, or left on ‘‘charge’’ 
overnight ready for use the following day 
in the field. A 20-hour life battery could 
be fitted as an optional extra. 

The input impedance is sufficiently 
high (approximately 50 koQ) for the 
thermocouple lead _ resistance to be 
ignored. 

D.C. millivolt ranges are incorporated 
for measuring low source impedance 
potentials. 
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Specification : 

Supplies: Mains 100/120, 200/250 V a.c. 
Internal rechargeable batteries. 

Ranges: Meter presentation scaled 0-100 
with d.c. output available 0-1 V 
for inputs 


0-10°C Using 
0-100°C Chromel-Alumel 
0-300°C J junctions 


0-10 mV d.c. 
0-100 mV d.c. 
0-1,000 mV d.c. 

The instrument is housed in a case the 
overall size of which is 11 x 74 x 3}in., 
weight 2? Ib. 

Circle 69 for further details. 


Intercom. Amplifier 

This equipment, developed by Burn- 
dept Ltd., is a small lightweight inter- 
communication amplifier for use in 
aircraft or in noisy environments (i.e., 
engine test bays, etc.). 

It is particularly useful in aircraft which 
have no radio, for instructional purposes, 
etc., or where the aircraft has no charging 
system and long usage of the radio 
equipment is prohibitive. 

The unit consists of a small box with 
carrying handle and has four jack sockets 
and a volume control/on-off switch. 

The unit is basically a 3-stage tran- 
sistorised amplifier with push-pull output. 
A transistor OC.70 is fed via a volume 
control from the microphone input 
transformer. The OC.70 feeds a driver 
stage OC.71 which is transformer coupled 
to two OC.72 transistors in push-pull. An 
output transformer feeds the headset 
sockets. The circuit is suitable for two, 
three or four pairs of phones. 

The microphone telephone units should 
have a telephone input impedance of 
150 ohms and a microphone impedance of 
300 ohms. They should be terminated 
with Type AM.671 plugs with standard 
connections. Microphones should have an 
output of 10 mV open circuit for best 
results. Ear defender type headsets are 
recommended for use in very noisy 
environments. 

Circle 70 for further details. 


Analysers 
Automatic Analyser 

The Honeywell automatic systems 
analyser rapidly carries out, at flight line 
level, all the tests that can be carried out 
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Honeywell automatic systems analyser 


manually and relieves the operator of all 
decisions as to what should be done at a 
particular stage in testing. The scope of 
the analyser can easily be extended to 
locate faults in sub-assemblies normally 
detected in the servicing bay. 

The automatic systems analyser per- 
forms the various tests using information 
stored on punched tape. The testing 
philosophy on the flight line is to isolate 
down to a system or a least replaceable 
module. Testing is accomplished by 
inserting the appropriate test programme 
tape into a tape reader. Initially, this 
provides a series of instructions from the 
punched tape for control of the test 
circuits. A stimulus signal conditions the 
system under test by applying proper 
simulation and switch closure signals. The 
output signals from the system are then 
compared within predetermined limits of 
acceptability. 

Circle 71 for further details. 


Control Svstem Analyser 

The control system analyser was de- 
veloped by Short Bros. & Harland for 
rapid investigation of feedback control 
systems and servo mechanisms. It is 
unique in its ability to operate at unusually 
low frequencies and can operate success- 
fully at a frequency as low as one cycle per 
100 seconds. Its range extends up to 
1,000 cycles per second, and the instru- 
ment is capable of investigating a broad 
range of systems. 

Circle 72 for further details. 


Cathode Follower 

The very high output impedance of 
piezo-electric transducers necessitates the 
use of short connecting cables. This 
restriction often limits the possible 
applications of these devices because the 
measuring equipment, which must have a 
high input impedance, cannot be remote 
from the object under test. The cathode 
follower, Type M.1225, is designed to over- 
come this problem. Connected directly to, 
and placed near the transducer, it will send 
the transducer signals over a considerable 
distance to a measuring instrument having 
a medium or low input impedance. The 
unit is powered from the receiving end of 
a three-way signal cable. This eliminates 
the inconvenience of changing internal 
batteries of doubtful state and, therefore, 
the unit may, with confidence, be placed 
in an inaccessible position. 

Although it was designed primarily for 
use with piezo-electric transducers, this unit 
is suitable for any application in which 
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signals from high impedance sources are 
to be transmitted to a distant point. 

The input and output impedances oi the 
cathode follower are nominally 80 Mo 
and 250 Q respectively. Microphony is of 
an exceptionally low order and non-linear 
distortion is less than 1°. The maximum 
output is 10 volts peak to peak. The fre- 
quency response is dependent upon the 
capacitive loading of the output; typically 
with 1,000 feet of cable, the response is 3 dB 
down at 10 ke/s. With a short output 
cable or negligible capacitive loading, 
the frequency response extends up to 
100 kec/s. The recommended cable is 
British Insulated Callenders Cables Type 
C.3. The h.t. supply required is 60 volts 
minimum at about 3-5 mA. The Lt. 
voltage required is dependent upon the 
cable length, the 1.t. current is approxi- 
mately 365 mA. A power source may be 
used to supply several units. It can be 
located with the measuring equipment 
and stationed several hundred feet away 
from the signal source and _ cathode 
follower. The unit weighs 64 oz (180 g) 
and has dimensions of 1} x 3} x 3} in. 
(3°8 8-3. x 83 cm) overall. It is 


available from Southern Instruments. 
Circle 73 for further details. 





Cathode follower 


Computers 
Corsaiy Digital Differential Analyser 

Corsair, designed at the Royal Aircraft 
Establishment, Farnborough, now manu- 
factured under. licence to the National 
Research Development Corporation by 
Rank Cintel Ltd., is an all transistor digital 
differential analyser (d.d.a.) for the rapid 
and accurate solution of all forms of 
differential and other equations. 

In a digital machine the input and out- 
put quantities are all represented by 
numbers while in an anlogue machine they 
are all represented by physical magnitude. 

Corsair is a combination of both systems. 
It resembles the analogue computer in 
that it comprises a set of individual com- 
puting units—integrator units—but with- 
in the integrator the computation is 
performed digitally. Corsair thus retains 
the accuracy and some of the flexibility 
of the general-purpose digital computer, 
while having, because of its special 
organisation, the directness of application 
of the analogue machine. 

Circle 74 for further details. 
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SC.5 Simulator 

The SC.5 simulator, developed by 
Short Bros. & Harland Ltd., is a special 
purpose analogue computer with a capacity 
of 64 amplifiers. It was built by the 
Precision Engineering Division for the 
purpose of testing and modifying the 
autopilot system which is to be used on the 
Short Belfast freighter. The machine 
eliminates the lengthy period of calcula- 
tion and trial necessitated by the con- 
ventional methods of ‘‘tailoring’’ an auto- 
pilot to the requirements of a new aircraft. 

Linked up with a static SC.5 test rig, it 
receives signals from the throttles and 
control surfaces as they are moved by the 
autopilot. It then interprets the effect 
these movements would have on the 
aircraft’s course and speed, and feeds this 
information back into the autopilot in a 
continuous flow. The autopilot—although 
only connected to a factory test rig—is 
thus operating exactly as it would during 
an actual flight. 

Circle 75 for further details. 


Static Control and Logic System 

The Industrial Electronics Division of 
W. H. Sanders has designed a static switch- 
ing system to eliminate, basically, the 
failures due to the inherent weakness of 
electrical contacts and armatures under 
arduous conditions. Only three types of 
components are used in this system: 
transductors, wire-wound resistors and 
silicon diodes. 

The information fed to the control 
system initially may be in the form of the 
output of a pre-amplifier or photocell, or 
the opening and closing of a normal 
switch, or relay contacts. This informa- 
tion can normally be arranged to appear 
as a 1 volt signal. 

Circle 76 for further details. 


Controllers 
“‘Hilo-meter’’ Transistorised Controller 

The Farnell transistorised ‘‘Hilo-meter” 
is a plug-in unit providing a compact, 
self-contained controller with high contact 
rating, and repeatability to better than 
1%. The plug-in amplifiers are embodied 
in one unit of the same diameter as the 
barrel of the meter, and consequently are 
mechanically fitted as an extension to the 
back of the meter case. 

The high and low contact arms can be 
used for operations such as safety shut-off 
alarms and over-load protection devices, 
and will operate immediately the input 
signal moves to the high or low contact 
arm setting. The control circuit remains 
energised until the meter needle leaves 
the contact arm whereupon the electrical 
contact is broken. If the manual “‘hold- 
on” circuit has been put into operation 
the relay will remain energised after the 
meter pointer breaks contact with the 
contact arm, until the manual “‘hold-on’ 
circuit is broken. This can be done by 
means of a single-pole make and _ break 
switch in this circuit, or remotely by 
using an electrically-operated relay, using 
this relay’s contacts to replace the manual 
make and break switch. 

The contacts are designed for use in a 
circuit rated so that at 200 volts a.c. they 
are capable of switching 0.25 amperes 
The current can be increased as the voltage 
decreases, so that at 20 volts they can 
switch over 2°5 amp. 
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The basic instrument has an accuracy 


of 1°, full scale, and standard instru- 
ments are calibrated for non-magnetic 
panels The ‘‘Hilo-meter’’ standard 


model costs: 

D.C. meter £38 5s. Od. £40 

A.C. meter £39 10s. Od. £41 5s. Od. 
Circle 77 for further details. 


Pressure Control and Calibration Equip- 
ment for Capsule-operated Instruments 
and/or Systems 
The equipment enables precise setting 
and automatic controlling of negative, 
positive and differential pressures when 
calibrating capsule-operated instruments 
and/or systems such as direct reading and 
servo-operated altimeters, air speed indi- 
cators, machmeters, air data computers, 
industrial process control systems, trans- 
ducers, etc. 
The equipment provides: 
1. High precision pressure calibration 
system 
2. Automatic compensation for tem- 
perature and gravity 
3. Setting and automatic control of 
pressures within very close 
tolerances throughout the range. 


The equipment consists of: 

1. (a) Barometer, Type Al, 0-31 in. 
Hg, with temperature and 
gravity compensation 

(b) Photo scanner, Type PSR-1B 

2. (a) Manometer, Type Al, avail- 
able ranges 0-31 in. Hg, 0-62 in. 
Hg, 0-105 in. Hg, with tem- 
perature and gravity com- 
pensation 

(b}) Photo scanner, Type PSR-1B 


3. Pressure controller, Type PSC-2 
(Model 2R-40 Abs.) 
4. Pressure contreller, Type PSC-2 


(Model 2R-105 Diff.) 

5. Vacuum pump for use with (3) and 
(4) 

6. Reference 
with (1) 

7. McLeod gauge for use with (1). 


vacuum pump for use 


Accessories : 
1. Bryans low pressure chambers, 
Cat. Nos. 1534, 1513, 1298 
2. Stop bar mechanism with stops for 
fitment to Type Al barometer- 
manometer that may be pre-set at 
any position for production cali- 
bration work 
3. Automatic reading facility including 
precision lead screw, automatic 
balancing motor, digital counter, 
and synchro generator for remote 
digital pressure indication 
4. Temperature controlled cabinets. 
It is available from Bryans Aeroquip- 
ment Ltd. 
Circle 78 for further details. 


Data Transmission System 

The data transmission system developed 
by The General Electric Co. Ltd. consists 
of a ground-to-ground digital data link 
and an airborne digital-to-analogue con- 
verter unit. In the ground link three 
standard land lines are used to achieve 
high information rates of up to 3,600 
Bauds. After conversion in the airborne 
unit from digital to analogue form, the 
instructions to the aircraft can either be 
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displayed on suitable instruments or 
coupled directly into the aircraft autopilot. 
Both ground and airborne equipments are 
fully transistorised and are designed for 
high reliability. 

Circle 79 for further details. 


Fasteners 

Plannair’s quick-release spring-loaded 
fastener, the ‘‘Pres-Loc’’, is ideal for 
securing instrument and other panels on 
aircraft. The device is vibration and 
shock-proof and is particularly useful 
where there is a call for the frequent and 
easy removal of panels. The fastener is 
available with either a projecting or a 
flush-release button. 

Circle 80 for further details. 


Flowmeter 

In the Series 6 instrument, developed by 
Negretti & Zambra, the synchro torque 
transmitter has been eliminated, together 
with the necessity for the glanded shaft 
and the rack and pinion drive. As a result, 
all wiping contact has been eradicated 
and the risk of fluid leakage has been 
abolished. The hydraulic servo mechanism, 
which controls the position of the tapered 
plug (and, hence, the output reading) and 
is itself controlled by a _ diaphragm 
possessing special characteristics (see 
later note), has ample power to overcome 
any internal friction which may be caused 
by dirt in the metered fluid. The risk of 
sticking or seizure of the instrument is, 
therefore, virtually eliminated. 

Special mention must be made of the 
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Series 6 Flowmeter 


The position of the conical 
plug relative to its orifice (de- 
termined by servo action of 
the piston and plug under the 
influence of the diaphragm) 
position of the 
within the 


controls the 
transformer 
sheath and windings. 
the position of the 
plug is a direct 
the amount of liquid passing 


core 

Since 
conical 
measure of 


through the orifice, and the 
position of the core deter- 
output of the 
transformer, a 


mines the 
differential 
direct reading of the vate of 
flow can be obtained on the 
potentiometer indicator with- 
out any mechanical linkage. 


BIMETALLIC 
COMPENSATION 


diaphragm. Firstly, any error in opera- 
tion, i.e., error in pressure drop, which 
could possibly be ascribed to the dia- 
phragm is reduced in the ratio of its 
square when referred to the output. 
Secondly, the damping factor and reson- 
ance frequency are both very high, so 
making it possible for the instrument to 
operate throughout the vibration range 
of 2 to 2,000 c/s without additional 
error. The high degree of accuracy of the 
instrument (+ 2% of net flow rate readings 
at flows in excess of 1,000 lb/h) is main- 
tained throughout a temperature range 
up to 200°C. 
Circle 81 for further details. 


True Mass Flowmeter System 

Elliott Brothers in conjunction with the 
Bendix Corporation of America have 
developed a true mass flowmeter system. 

If a fluid flows with no angular velocity, 
a known angular velocity can be imparted 
to it. The force then required to acceler- 
ate the fluid to that velocity can be 
measured, this becoming a measure of the 
true mass flow rate. 

The instrument, designed to make use 
of this principle, consists of an arrange- 
ment of straightening vanes, these ensure 
that no angular velocity is present in the 
fluid, followed by an impeller driven at a 
specific speed. The impeller imparts a 
known angular velocity to the fluid and is 
itself driven by an outer drum revolving 
at the same speed, connection to the 
impeller being through a _ calibration 
spring. By these means, the reaction 
created by giving a particular flow the 
angular velocity of the drum is reflected 
in a displacement angle appearing between 
the impeller and the drum. The angle is 
sensed electrically and becomes a signal 
that is passed to a computer which in turn 
operates a fuel flow indicator incorporating 
a decimal counter showing the amount of 
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fuel consumed and a pointer showing the 
rate of fuel flow. 

If magnetic strips are attached to the 
drum and impeller an external electrical 
signal pick-off is able to sense the relative 
angular positions. The electrical signal 
output from the pick-off therefore con- 
tains the information about the particular 
mass flow rate. 

Flow rate information given from such 
a transmitter comes in the form of a time 
interval recurring over a further and 
longer time interval. To give a flow rate 
indication, it is necessary to convert the 
time interval into a voltage, so that an 
electrical servo system may be employed. 

This is done by comparing a time 
interval from a timebase with the original 
signal. The timebase commences simul- 
taneously with the start of a particular 
time interval. The timebase is stopped 
when a signal is received back from the 
flow rate indicator. The signal that 
remains after the comparison is suitable 
for use as a direct drive to a motor, which 
will rotate in such a direction as to reduce 
its own drive signal and eventually come 
to rest. A pointer is attached to the motor 


shaft and with the motor at rest an 
accurate representation of flow rate 
results. 


To obtain fuel consumed measurements, 
the time interval signal is used as a gating 
signal to a pulse train taken from a highly 
stable frequency source. 

The number of pulses allowed through 
the gating circuit is proportional in sum 
to the fuel consumed. These pulses when 
divided down are used to operate an 
electromagnetic impulse counter which 
displays the amount of fuel consumed in 
digital form. 

A typical system can be used with a wide 
variety of fuels or liquids of the paraffin 
type, with temperature ranging between 
—30 and +100°C. Under extremes of 
these conditions the maximum error over 
the principal range will not be greater 
then +1%. Transmitters withstand 
temperatures between 65 and 120°C and 
the computing and indicator units have 
ranges respectively of —30 to 55°C and 
—30 to 150°C. 

Circle 82 for further details. 


Inverters 

Of Ekco’s range of transistorised 
inverters the Type E.210 has just received 
Air Registration Board Approval. This 
inverter is a simple phase instrument 
incorporating facilities for general-purpose 
applications and stabilised against varia- 
tions in input voltage and output load. 
The E.210 has an output rating of 15 VA 
continuous running or 35 VA for short 
periods. It will be used for operating the 
Sperry gyroscope, Type HL. Ekco 
also have available a range of transis- 
torised single and three phase static 
inverters for the generation of close 
tolerance 115 V, 400 c/s a.c. power from a 
nominal 24 V d.c. primary power supply. 

Circle 83 for further details. 


Meters 

5 Decade-Null-Balance Transducer Meter 
This equipment enables the output from 

differential inductance type displacement 

transducers, and resistance strain gauge 

bridges to be measured with a very high 
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order of accuracy and stability. A new 
technique employing multi-tapped trans- 
formers in a null-balance network pro- 
vides a discrimination of | part in 200,000 
and a fundamental accuracy’ of 
-0-000002°%, bridge unbalance over the 
range -+-11% and an absolute zero 
stability. Originally developed for measur- 
ing strain in an arduous environment 
(500°C, 10? neutron dose, 20-year period) 
by means of differential inductance dis- 
placement transducers, it is now being 
considered for creep strain measurements 
in building research, test specimens, dila- 
tion of pressure vessels, etc., where move- 
ments of a few millionths of an inch 
require to be recorded over a long period 
of time and where the total movement may 
be 0-2 inch or even | inch. 

Bridge energising supply—1 kc/s, 5 V, 

200 mA max. 


Null-balance indicator—3} in. mirror 
scale. 
Read-out—Five, ten position switches 


(manually set for null-balance) indicate 
bridge unbalance. A polarity switch is 
also provided for positive or negative 
inputs. 

Scale factor adjustments—Three, ten- 
position switches provide a precision 
adjustment of the null-balance supply 
voltage, i.e., the “‘span’’ of the instru- 
ment. 

Range of adjustment—Spans of 0-9% 
bridge unbalance to 0-11% bridge un- 
balance in steps of 0-01%. 

Fundamental accuracy— -—-0-000002°% 
bridge unbalance. 

Resolution—1 part in 200,000. 

The equipment is available from Boulton 

Paul Aircraft Ltd. 

Civcle 84 for further details. 


Counter 

The counter, Type M.1154, from 
Southern Instruments Ltd. is a transis- 
torised digital frequency and time interval 
meter. Features of the instrument include 
a very high input impedance, latched 
display and simplicity of operation. 

Unknown frequencies between 0+1 c/s 
and 120 kc/s may be measured using 
count periods of 0-1, 1 or 10 seconds. The 
counting interval may also be con- 
trolled manually. Time intervals defined 
by electrical signals or contact closures 
can be measured in crystal controlled 
clock units of 0°1 ms to 10 s, in decade 
steps, to a maximum of 10,000 units. 
The clock units are also available at outlet 
sockets on the front panel. 


Type M1154 100 ke/s counter 
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The latching system retains the display 
of the previous count during the time a 
new count is being made. At the comple- 
tion of this new count the totaliser is 
inspected, and the display is changed only 
if the new total differs from that already 


displayed. A wide viewing angle is 
achieved with in-line indicators of the 
projection type, the black ground screen 
of which ensures good readability in high 
ambient light levels. Separate indicators 
show when a count has been completed 
and when the capacity of the totaliser has 
been exceeded. Simplicity of operation is 
achieved by the use of a single switch to 
select function and range. 

The instrument is mains operated, and 
is compact, portable and robust, making it 
equally suitable for laboratory and 
industrial applications. 

Circle 85 for further details. 


Transistor Test Meter 

The transistor test meter, designed by 
Grundy & Partners Ltd., has a basic 
100 nA movement with switched ranges 
of 250 uA, 1 mA, 10 mA and 100 mA. 

It is possible, using the two sets of 
terminals provided, to match or compare 
two transistors p-n-p or n-p-n or diodes in 
a minimum of time under the same 
conditions. 

Provision is made for testing the internal 
batteries under load, thus eliminating the 
possibility of error due to battery failure. 

The overall size of the instrument is 
11 x 74 x 3}hin., weight 1} 1b including 
batteries. 

It is possible to measure collector- 
emitter and collector-base leakage current 
respectively at a potential of 4°5 volts. 

Current gain B may be measured on 
transistors up to 800 mW and a reasonable 
indication is given for higher powered 
transistors, the collector-emitter voltage 
is fixed at 4°5 volts. 

The base input current may be varied 
through a pre-set range of 10, 50, 100 and 
500 wA, a push-button switch enables the 
selected base current to be increased by an 
increment of 1/10. 

Diodes are tested in a forward direction, 
by passing a current of up to 10 mA, 
depending on forward resistance. The 
reverse current is checked at a potential 
of 9 volts. 

Circle 86 for further details. 


Monitor Unit 
“Omniguard”’ 


The Drayton-Southern ‘Omniguard”’ 


Drayton-Southern ““Omniguard”’ 
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is an inexpensive integrated protection 
system, using resistance elements, for large 
engines, heavy machinery and industrial 
processing. Bearing temperatures, cooling 
water temperature, oil pressures, etc., may 
all be continuously monitored using a 
common alarm. An independent indicator 
gives the reading of any one point ‘on 
demand’. Alarm lights are fitted for 
each point and additional contacts can be 
used for external alarms or control pur- 
poses. 

A four-channel monitor unit complete 
with alarm light, alarm range adjustments 
and reading switches, needs only a 5 in. 
square panel space. Any number of units 
can be combined as a group installation 
with a common indicator for all points. 

Circle 87 for further details. 


Recorders 
Multi-channel Recorder 

The CMM/400/7D/60 maintenance and 
flight recording system, developed by 
Royston Instruments, is being fitted to a 
DC8 jet airliner of Trans Canada Airlines 
and a Britannia turbo-prop of British 
United Airways. 

This precision-built instrument will 
record continuously up to 270 different 
factors involved in the operation of the 
most complex aircraft together with 
infallible identification and a_ precise 
relationship to time, date, and the route 
being flown. 

It has a tape speed of 1/10 in. per second 
which allows a recording duration of 60 
hours. The fact that the magnetic tape is 
loaded in a magazine permits changing the 
record in a matter of seconds by the normal 
aircraft operating staff. 

In common with the various units in the 
CMM.400 range, this recorder is designed 
to a specification written by international 
airlines and includes the transducers and 
fire-proofing requirements laid down by the 
FAA so that it will meet, without extra 
cost, all the existing mandatory require- 
ments for a crash recorder. 

A smaller version of this machine—the 
CMM.400/3D/60—has already been recom- 
mended for use during the flight test 
phases of the British Aircraft Corpora- 
tion’s One-Eleven medium-haul jet air- 
liner. It records up to 90 parameters. 

Circle 88 for further details. 


Multi-channel Tape Deck 

The Elliott multi-channel tape deck is 
designed primarily for instrumentation 
work, especially in aircraft flight-testing 
and missile-telemetry applications. It is 
capable of recording frequencies of up to 
70 kc/s or a 3-day sequence of signals. 

The method of head construction and 
the tape-transport arrangements are the 
most important original features. The 
record and play-back heads incorporate 
pole-faces, manufactured in such a way 
as to ensure, on a production basis, opti- 
mum magnetic properties and good 
alignment between tracks. 

Five tape speeds are available on the 
standard model. It is possible to handle 
signals up to 70 kc/s frequency at 30 in/s, 
while at 1} in/s, the lowest speed for the 
standard model, the single track duration, 
with 2,400 feet of thin-base tape, is 256 
minutes. The maximum number of tracks 
on one-inch tape is sixteen and the instru- 
ment has both direct recording and f.m. 
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facilities. It can, therefore, handle a 
great variety of different inputs. 
Circle 89 for further details. 


Redifax Facsimile Receiver 

The Type 9137 19 in. facsimile receiver 
is designed for the reception of documents 
up to 19 in. wide, or 19 in. wide sections 
from wider documents, transmitted by the 
Alden Type 9165 transmitter. Facsimile 
transmission by other types of transmitter 
can also be received provided that the 
correct signal level and control signal 
characteristics are available. 

There is no limit to the length of docu- 
ment which may be received. 

The Type 9137 receiver is a free- 
standing unit consisting of a recording 
head mounted on a cabinet containing the 
associated electronic units. 

The principle used in the receiver to 
record the facsimile information is that of 
passing a chemically treated paper 
between two electrodes. The electrodes 
consist of a straight knife edge forming 
the upper electrode, the other electrode 
being a helical wire mounted on a drum 
which on turning makes a line of contact, 
via the paper, with the straight knife edge 
electrode. The electrical signals compris- 
ing the facsimile information, suitably 
amplified, mark the paper by electro- 
chemical action. Phasing signals ensure 
that the rotating helix is in the correct 
phase relationship with the scanning 
equipment. 

The main cabinet contains six electronic 
chassis which control the operation of the 
recorder. The chassis comprise: 

Motor amplifier power supply unit 
9137-4-LEA 
Motor amplifier 9137-4-2EA 
Command power supply 9137-4-3EA 
Command and constant frequency chassis 
: 9137-4-4EA 
Marking amplifier 9137-4-5EA 
Automatic rephase chassis 9137-4-6EA 

The incoming signal is amplified to 
recording level, command signals to start, 
phase and stop the recorder are selected 
and operate appropriate circuits. Power 
to operate the recorder drum is supplied 
from an amplifier producing a stable 60 c/s 
output derived from a high stability tuning 
fork unit. 

A 7-day timing clock is normally pro- 
vided as standard to enable facsimile 
transmission to be received to a time 
schedule. (This is particularly applicable 
where weather charts are being received.) 

Indicator lamps are provided to show 
the functioning of each unit and adequate 
fusing is fitted to protect each circuit. 

The electronic units are of modular 
construction and all mechanical units are 
designed so that individual mechanical 
items may be removed for ultimate re- 
placement by simple fixing methods, no 
precise alignment procedures or special 
tools are required. 

The standard 9137 facsimile receiver is 
suitable for operation over telephone 
lines, cable links or radio. 

Two operating speeds are provided, 60 
and 120 lines/min and the equipment will 
receive signals at either of the two carrier 
frequencies 1,800 or 2,400 c/s. The higher 
speed of operation can only be realised if 
the connecting link between the trans- 
mitter and receiver has the requisite 
frequency characteristics. 
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Equipment similar to the Type 9137 
receiver is available to operate at higher 
reception speeds where suitable wide band 
communication links exist. 

The Redifax system is being manu- 
factured under licence in this country by 
Redifon Ltd. 

Circle 90 for further details. 


Servos 
Two-stage Electro-hydraulic Servo 

The design of this unit incorporates a 
simple mechanical feedback between the 
first and second stages and thus functions 
in a similar manner to a single stage servo 

The supply pressure is 4,000 1Ib/in?, 
rated flow 60 in*/s. There is 3 dB attenua- 
tion at 200 c/s, 45° lag at 70 c/s, 90° lag 
at 150 c/s. The unit is available from 
H. M. Hobson Ltd. 

Circle 91 for further details. 


Servo Valves and Servo Drivers 

Pegasus servo valves, manufactured 
by Telehoist Ltd., are high performance 
units, designed for industrial, aircraft and 


missile applications. The industrial 
valves are of compact design and rugged 
construction. Flow capacities range 


from 5 gal/min to 160 gal/min at 
3,000 lb/in?. The units for aeronautical 
application have flow ranges of 2 gal/min 
to 5 gal/min at 3,000 Ib/in?. 

The valves control the oil flow rate to a 
hydraulic actuator, or motor, in propor- 
tion to a differential current input signal 
from a servo amplifier. The units consist 
of an electro-mechanical actuator, zero 
lapped four-way spool and a double 
flapper-nozzle boost system. The latter 
drives the spool at elevated force and 
stiffness levels. The flappers are arranged 
to work against nozzles mounted in the 
ends of the main spool. Hence direct 
feedback between the hydraulic amplifier 
stage and main spool is readily achieved. 

The hydraulic supply pressure enters 
the boost system through the bore of the 
spool and fixed upstream restrictors. This 
boost technique results in high spool 
stiffness, extremely low dead _ space, 
constant nozzle operating characteristics 
and reliability. 

The Pegasus 540 series servo drive 
systems are high performance variable 
speed drives characterised by excellent 
stability under varying load conditions, 
rapid response to commands for change of 
speed, and a continuous range of speed 
from maximum in one direction through 
zero to maximum in the other direction. 

The drives are available with outputs 
from 1-6 to 6-5 hp with torques from 160 to 
2,420 in/Ib at speeds ranging from frac- 
tional to 1,470 rev/min. 

A notable characteristic is the per- 
formance of the drive in the zero speed 
region where speed regulation, no load to 
full load, and long-term speed stability 
are typically of the order of 0°1 rev/min. 
This characteristic, coupled with the high 
available torque, enables direct coupling 
of the servo drive to such loads as machine 
tool lead screws without intermediate 
gear reduction. 

The no load to full load regulation at the 
high end of the speed range is approxi- 
mately 0°2% and the actual speed will be 
within 1% of the setting on the speed 
control dial. 
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The exceptional characteristics of the 
540 series servo drive result from the use 
of a high performance servo-valve and 
motor with integral feedback tachometer 
and a special, transistorised, integrating 
servo amplifier. Speed commands are in 
the form of d.c. voltages where 2-08 volts 
command are required per 100 rev/min. 

The speed of the motor causes the tacho- 
meter to generate a voltage also at the 
rate of 2°08 volts per 100 rev/min. An 
error in motor speed appears as a difference 
between the command voltage and the 
tachometer voltage. 

The difference or error voltage is ampli- 
fied by the servo amplifier to correct the 
valve flow and, hence, motor speed. 

Positive command voltage gives clock- 
wise rotation and negative counter clock- 
wise. The command may be applied from 
the self-contained potentiometer and 
switches, or from external sources such as 
tracer controls, tape controls and auto- 
matic programmers. 

Circle 92 for further details. 


Stabilised Power Unit 

A mains-operated fully-transistorised 
power supply from Grundy & Partners 
Ltd. has decade selection of output 
voltage, the ‘‘tenths’’ control being 
0 to IV continuously variable. Electronic 
overload protection, ‘thermal runway” 
protection and “over voltage’ protection 
ensure that the unit will not be damaged 
by accidental short circuit, very high 
ambient temperatures or inductive tran- 
sients reflected back from the load. 

A front panel meter scaled 0-10 A, 
monitors the output current and may also 
be used to check the calibration of the 
decade output selector and the deviation 
of the mains input from nominal. This 
facility ensures that the unit will always 
be operated within the performance 
figures quoted. 
Specification : 
D.C. output: )-50 V decade selected 
tens and units with 
continuously variable 
0-1 V 
Output within - 0-05 V 
or +1% whichever 
is the greater of 
selected voltage 
0-10 A with overload 
cut-out adjustable from 
1Atol0A 
100-115 V/200-250 V, 
50/60 c/s 
Not greater than 
0-005 0 (4 terminal out- 
put enables lead resist- 
ance to be eliminated) 


Load current: 


Mains supply: 


Output resistance: 


Output 
impedance: Not greater = than 
0010 d.c. to 30 ke/s 
Ripple: Not greater than 5 mV 


peak to peak 

Stabilising factor: °% mains variation and 
%, output variation 
are both greater than 
5,000 

Rack mounting front 
panel size 19 x 12} in. 
high or bench model 
overall dimensions 22 
x 18 x 14} in 
Weight: Approximately 100 Ib. 

Circle 93 for further details. 


Dimensions: 
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Dowty Electrics Picaseal switch 


Switches 
Toggle Switches 

A new range of toggle switches has been 
introduced by Dowty Electrics Ltd. 

These units have been designed to meet 
the latest M.O.A. specifications for toggle 
switches, and exceed the requirements of 
the equivalent I.S.O. and B.S.I. specifica- 
tions. Four basic units are available- 
one, two, three and four pole, each fitted 
with heavy-duty contacts capable of 
switching 20 A resistive at 28 V d.c. All 
versions can be fitted with a variety of 
contact arrangements covering both two 
and three-way operations, i.e., the switch 
may be used as a three-way selector. 

The operating dolly can have three 
positions, up, central and down, or two 
positions, the latter being any pair of the 
three positions. Normally the dolly will 
remain at the setting at which it is released 
but can be fitted with a spring return to 
central operating from either or both sides. 
In such cases spring return over the full 
travel will not cause dolly overrun or 
contact bounce. A further variation to the 
lever movement is the fitment of a dolly 
which will lock at a selected setting until 
raised and held against its loading spring, 
this taking a pull of about 34 lb. The 
locking action can be applied to any one, 
two or three settings. 

Synthetic rubber seals round the base 
of the dolly shaft seal the interior of the 
switch against the entry of moisture-and 
dust. 

The mechanism incorporates a very 
firm detent and operates with a decisive 
snap action. If the dolly is operated 
slowly, the contact pressures remain at 
maximum until the dolly reaches its 
critical point after 12° movement. A 
further 1° movement will cause the con- 
tacts to change over. 

The switch employs single hole mount- 
ing available in two forms: the con- 
ventional back-nut mounting; and sealed 
panel mounting in which tightening the 
mounting nut causes the rear face of the 
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panel to press down a synthetic rubber 
annular mat. 

The range of switches are all of compact 
size, e.g., 1°3 in. square and 1°5 in. deep 
for the four-pole version, and terminations 
have been designed to facilitate wiring of 
banked switches. 

Circle 94 for further details. 


Microswitches 

An extension to their range of micro- 
switches for aircraft application is an- 
nounced by Dowty Electrics Ltd. The new 
“‘Picaseal”’ switch features hermetic sealing 
and low operating loads and the unit 
is designed to operate in ambient tempera- 
tures ranging from —75 to +90°C and at 
altitudes from sea level to 60,000 ft. 

The snap action, double-pole switch is 
assembled on to contact posts which pass 
through glass/metal seals in a steel base- 
plate. No organic materials are con- 
tained within the sealed switch compart- 
ment. Operation is by means of a dolly 
sealed at its pivot by a brass bellows to 
complete hermetic sealing of the contact 
chamber. The upper end of this dolly 
engages a hollow cone profile in the stain- 
less steel operating plunger. Depression 
of the plunger moves the dolly about its 
pivot causing operation of the contacts by 
the lower end of the dolly. Further 
depression of the plunger moves the top 
of the dolly into a hole in the plunger so 
providing overtravel. 

By the provision of a dynamic seal 
through which the operating plunger 
passes, the compartment of the switch 
containing the return spring plunger 
bearing and upper portion of the dolly is 
sealed to ‘‘environment free’’ standards. 
At 60,000 ft, force on the plunger required 
to operate the switch is 10 lb rising to only 
11-5 lb at the full plunger overtravel of 
g in. At sea level the minimum plunger 
release force from the switch operating 
position is 5 lb. 

Switch operating characteristics are as 
follows: distance to operate, 0-030 in. 
plunger movement; simultaneous con- 
tact operation, 0-005 in. plunger move- 
ment; contact differential, 0-017 in. 
plunger movement; contact rating per 
contact set, 4 amp resistive at 28 volts 
d.c. Terminations are provided by flying 
leads, number coded and 6 ft in length. 

The switch turret is threaded in. 
diameter 24 Uner thread over a length 
of 14 in. to provide means of mounting. 
Weight of the switch complete but less 
flying leads is 2} oz. 

Circle 95 for further details. 


Techniques 
Glass Fibre Technique for Instrumentation 
The transistorised drive complex manu- 
facturerd by Decca Radar Ltd. is housed 
in modules that have been developed 
especially for high stability by Decca and 
Precision Reinforced Mouldings Ltd. The 
technique is based on an environment 
stabilisation whereby all circuits are 
maintained at a constant temperature 
within +-}°C and at controlled humidity 
regardless of outside variation. The 
modules consist of polyester resin rein- 
forced with glass fibre completely around 
a light alloy frame and are able to with- 
stand 30 g loads. They are infilled with 
rigid foam to increase the thermal 
insulation. This construction was chosen 
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rubber to provide great strength with low thermal Vibration Generator The system utilises specially-designed 
conductivity, in the minimum space. The The VG.109 Mk. III vibration generator, differential inductance type load cells. 
ympact module is made in one piece. With each recently developed by Goodmans _In- The read-out is in the form of a pointer 
1. deep one is a cold plate frame consisting of dustries, can provide peak thrusts between which sweeps a large 20 in. diameter 
lations three covers and a door. The specifications 18,000 and 200,000 lb. The frequency 290° scale. Four load cells cover the 
ring of call for close and fine tolerances of | gg in. range covered is 5 to 2,000 c/s. following ranges: 
and . 0-005 in. and new techniques were Circle 98 for further details. 0 5 Ib 
evolved to produce the parts to this E = 0 50) it 
accuracy and complexity. Twenty-one ‘leclromagnetic Vibrator _ ’ ae 
tools were required, some of the parts The electromagnetic vibrator designed ° we ib 
micro- being laminated by hand and others PY oc V a Ltd. — be 0 — 5000 Ib. 
‘ ‘ operated resonant-free from 5 to above ; oe 
is an- pressed. es “ z al r: anging w ; con- 
he new Circle %6 for further details 4,500 c/s. The useful frequency of the Electrical range changing which is con 
re new ote y yuriner aerats. . . ; . 7 trolled by means of a rotary switch, gives 
sealing vibrator is said to be in excess of 10,000 c/s. th atne 4 be i i h 5 1b 
e unit Transformers Two additional features are: al all tive fall. an —— y Tsao : oi 1 Ib, 
mpera- Portable Transformer (1) a fully enclosed exciter with either °° WM! give full-scale readings tor » 
pets ‘ Bat fe ; . ; 2 1b and 5 lb. The major numerals of the 
and The Primatr: Atle jal _ air or oil cooling suitable for use in ; ; 
and at 1e Primatran portable toroidal pri iat, alieiteniiie altccantionae scale appear behind apertures in the back 
ft. mary transformer, being manufactured by 9 — Se ers plate. The selection of a particular range 
itch is F ‘ll Inst ents Ltd is basically (2) a novel air pressurisation system i . 
vitch 1s arn nstruments Ltd., 1s basically F ; causes the appropriate numerals to appear 
sh pase ary winding. } “t shanically for supporting large and heavy test ; : ; 
ch pass a primary winding, but is mechanically ; : , The equipment works on a servo prin- 
1 base- designed so that a secondary winding or a _ objects direct on to the table. ciple, the control signal being a calie e 
eC ber of secondary windings can easilv Circle 99 for further details. is S18 .* 8 
eS Con number of secondary winaings can easily obtained from the load cell transducer 
mpart- be as in a matter of seconds to provide — 1 ydyaulic Powered Vibrator working in an a.c. bridge at a frequency of 
a dolly sac ate ee by the user. The hydraulic powered vibrator deve- 2°25 kc/s. This signal is fed through a 
lows to 1€ oo rates from aninput — Joped by Dowty Rotol Ltd. is based on series voltage summing network which 
contact voltage of 220/250 volts, 50/60 cycles, hydraulic amplification of an electrical adds the feedback voltage in a linear 
s dolly single phase, and has an output rating of signal. The equipment has been used to manner. 
> sin- 95 yf . ; . ‘ ac ry aie . = Se ; 
e stain 250 VA oe and 350 VA (inter- — Joad test a V bomber component 45 times The output from this summing circuit 
stings < matte ow le output voltage can be every second. Undercarriage equipment _ is amplified and converted to 50 cycles per 
out Its stepped up or down as required by has been tested with the machine, every second in a _ phase-sensitive frequency 
ne — = — of secondary turns’ gecond of testing corresponding to the converter circuit. 
Further art on the Primatran. More than one stresses encountered in two flights of the The resulting 50 c/s signal is filtered and 
the top rn ary can be — = oe same time, aircraft. Actual stresses recorded during amplified and drives a servo-motor. The 
nger so t a ry nn volts at 2 A and 10 volts aircraft flight can be played into the servo-motor drives the shaft of a precision 
: ' at we ies can be obtained simul- machine and reproduced for test purposes. (0°1% linearity) potentiometer through a 
Re See "Se - fi The vibrator has also been used for 20 : 1 reduction worm and worm-wheel. 
a p — ay as a current transformer the resonance testing of a dam. The indicating pointer is driven directly 
switch gmap has an accuracy to Class C. Circle 100 for further details. by the shaft. A reference voltage at 
plunger “Th hi “ at 18 VA. The overall size 2°25 kc/s is applied to the potentiometer 
os a A 2 . ~— . In. W _ with a base of | Weighing System and the wiper signal is fed to the summing 
— r £8 —- - in. It weighs 6 Ib and costs The electronic weighing system de- circuit through an appropriate attenuator 
rig "Civcle 9 : , P veloped by Boulton Paul Aircraft, was as the feedback signal. 
to a / ia for further details. designed originally for use on high-speed The accuracy of the system is {0°25°% 
an o dynamometers. of f.s.d. of the range in use. 
y . . . . 
plunger It has many other applications in The resolution of the system is better 
erating Vibration generator: pole piece and yoke industrial weighing where remote indica- than 0°1%, of f.s.d. 
casting tion is required. Circle 101 for further details. 
; are as 
030 in. 
is con- ° . 
move- ws Development of High-temperature Strain Gauges 
17 in. 
ing per National Bureau of Standards Monograph Potential ceramic and metal compo- 
8 volts 26, issued 17th March, 1961, 20 pp. nents were evaluated and a gauge was 
y flying 20 cents. devised that was based on these evalua- 
kT . i . 7 is ye Je ‘f S ‘ Jas > i > 
ngth. This monograph summarises work done sm yr — ag om SB) w it pao 
Toes ; ‘ assy stall; eve acke 
1g in. at the National Bureau of Standards in a cote isc: Ailes eich ai Ate cai 
. length research programme aimed at the develop- resistance stability at higher temperatures. 
yunting. ment of new types of strain gauges for In an attempt to minimise this deficiency, 
put less : a a ceramic cements were developed that 
high-temperature use. ; OF ae 
showed greater electrical resistivity than 
Reliable data on the mechanical pro- had been previously observed in the , 
perties of structural materials at high range 800 to 1800°F; also a technique 
temperatures are of critical importance was devised for increasing the resistance 
entation in the development of aircraft engines, to ground by applying a fired-on ceramic 
< manu- aircraft and missle frames subject to aero- coating to the grid of a specially developed 
‘hoos dynamic heating, and certain types of unbacked gauge. 
veloped nuclear reactors. The measurement of ne ye f th 
oe - strain in such structure; not only provides Ph segyice. Racca icc 7 oe eee 
cee the engincer with knowledge of the per- erratic response of cemented gauges that 
rd. The ; ee Z en preheated prior to use 
onan formance characteristics of the structure, aon nat oye egg: = - oi i t ro 
‘ 4 re were S 2 s th: ' 
gee but also gives information for improving a a Se Serene . 
its are 3 erratic response was caused mostly by the 
: the design. . ; - 
erature so il ' rapid decrease in resistance that accom- 
umidity _An NBS programme, sponsored by the panied structural changes in the cement. 
. Ta Navy and the Air Force, has included an ' : 
in rein- investigation of the properties of high- moog 4 “9 eam 3 a 
- around temperature strain gauge materials, the M™ents, U.». a rinting Office, 
to with- development of high-temperature strain Washington, 25, D.C.) 
> ri yauges, and the development and evalua- 
led wit ~ 8 f high-tem es strain-gauge Remittance must be in U.S. exchange and should 
therma ion oO 8 pera © strain-gauge include an additional one-fourth of the publication 
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PTOLEMY 


Ptolemy (Claudius Ptolemaeus, or Claud to his Bank 
Manager) was a native of Egypt. His birthplace is unknown but it is 

established that he was born. The ‘P’ is silent as in Pneumonia, 

Pnumismatics, Pneubiggin and the 9 o’clock Pnews. Ptolemy was not a member 

of the Royal House which indulged in orgies all over Egypt from 323 to 

30 B.C. and his name is not in Debrett or the New York Social Register. 

Despite this handicap he triggered off Trig. which had got off to a rather slow start 
after its discovery by Hipparchus 250 years earlier. Ptolemy’s natural 

elation gave rise to the phrase ‘“‘Trigger Happy’’. Trigonometry is mainly a 

matter of sines, v-sines, co-sines, co-eds, and chords. Somewhere along the line 

the chord got lost. Trigonometry is strictly mathematical but hasn’t 

got much to do with counting machines which this advertisement is really about. 


And here is the C.I. Series 100 high-speed, quick 
reset, electro-magnetic, 6 figure counter. You won’t 
find series 100 among the counts in Debrett—it 
counts in those places where counting really counts. 


@ series 100 


COUNTING INSTRUMENTS LTD - ELSTREE WAY : BOREHAM WOOD : HERTS - Tel: ELStree 4165) 





1308 INSTRUMENT PRACTICE OcToBER 1961 














non 
T 
prog 
hav 
Hon 
Hon 
con 


Hon 


Oct 





OF THE INDUSTRY 





VY 


— ct. 


corto 














~ 


INSTRUMENTS 


To PROVIDE power for the communication 
system of earth satellites the source must 
possess long life, high reliability and high 
power/weight ratio. These characteristics 
are found in silicon solar cells. At the 
Caswell Research Laboratories of The 
Plessey Co. Ltd. silicon photovoltaic cells 
are being developed which, under ideal 
load conditions, have the high conversion 
efficiency of up to 124%. Work at present 
in hand at Caswell includes a contract 
for development for the Ministry of 
Aviation. 





A silicon photovoltatc cell 


Two basic manufacturing configurations 
are being examined by Plessey—the 
diffusion of phosphorus and the diffusion 
of boron. Contacts are made to the 
surfaces on either side of the junction and 
special techniques are being developed 
to ensure that the internal resistance is 
kept at a low level. 

Among the environmental conditions 
affecting the efficiency of silicon photo- 
cells, temperature is one of the most 
important, the effect of increasing tem- 
perature being to decrease, not increase, 
the conversion efficiency. For space 
applications some method of stabilising 
the temperature of the cells must be used. 
A current method is to coat the surface 
of the cells with selective transmitting 
or reflective coatings so that only useful 
radiant energy is absorbed by the cell. 


HONEYWELL’s Electronic Data Processing 
Division has introduced simulators that 
make it possible to run operating pro- 
grammes written for I.B.M. 650 and 
Univac computers directly on Honeywell 
800 systems without modification of the 
non-Honeywell programmes. 

The simulators, described as machine 
programmes packaged on magnetic tape, 
have been prepared primarily to enable 
Honeywell customers to utilise non- 
Honeywell programme libraries while 
converting to new programmes using the 
Honeywell 800. 
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The simulators are available in several 
versions. They include a card 650 simu- 
lator and a tape 650 simulator, as well as 
simulators for Univac I, Univac II and a 
special Univac system. 

In many cases the simulated pro- 
grammes run as much as four times as fast 
on the Honeywell systems. 

All computer functions can be simu- 
lated, including floating point arithmetic 
tape operations and index registers. 
Univac and 650 card programmes can be 
run without change and tape programmes 
only require conversion of present tapes 
to Honeywell 800 tapes. 


THE card/tape converter developed by 
E.M.1I. Electronics Ltd. for use with the 
EmipEc 2400 computer which will pro- 
cess data for the Government graduated 
pension scheme, is now in_ successful 
operation at the Newcastle Headquaters 
of the Ministry of Pensions and National 
Insurance. It is taping individual records 
at the rate of up to 1,000,000 per week. 

The EmipEc 2400 can read original 
data from punched cards or paper tape, 
but it reads the same information from 
magnetic tape at forty times the speed. 
Hence, to conserve computer time, the 
system includes a card/tape converter 
which transfers information from punched 
cards to magnetic tape while the computer 
itself is fully engaged on a separate task. 


MINE SAFETY APPLIANCES Co. LTD., in 
collaboration with the Atomic Energy 
Research Establishment, have developed 
a special half-face respirator for use in 
atomic energy establishments. The respi- 
rator filter elements combine a high per- 
formance against particulate matter (less 
than 0-05°% penetration against the 
standard methylene blue cloud, B.S. 2577 
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1955) with the capacity to absorb both 
radioactive and non-radioactive vapours 
Large numbers of these have been ordered 
for Harwell. 


As a result of the increasing demand for 
Crompton Parkinson electrical tacho- 
meters the company have _ recently 
announced a reduction in the price of the 
generator, used with this system, of 
approximately 30%. This has also enabled 
the generator to be redesigned for large- 
scale production by the most advanced 
mechanised means. 


FURTHER production increases resulting 
from the recently enlarged Electronics 
Department have enabled George Kent 
Ltd. to reduce the price of their 16-6 point 
multi-point recorders as follows: 
Old Price New Price 

f£ s. d. £ s. d. 
437 0 0 355 0 0 
406 0 0 350 0 0O 
8-point ... 374 10 0 346 0 O 
6-point ... ... 343.10 0 342 0 O 

Delivery of the Mark 3 electronic strip- 
chart recorder can now be made in only 
8 weeks. 


16-point 
12-point 


COMPANIES 


THE A.E.1. Davy-United Steelworks Auto- 
mation Unit, which was formed in July 
1960 to apply automation to the processing 
of steel and non-ferrous metals, will 
henceforth trade in its own right. 

The interests of Associated Electrical 
Industries Ltd. and Davy-Ashmore Ltd 
in this field are now combined in a jointly 
owned company, Davy- A.E.I. Automa- 
tion Ltd. 

The chairman of the new company is 
Mr. M. A. Fiennes, managing director of 


With the completion of 
extensions to theiy fac- 
tory at Malvern, Austin- 
lite Ltd. ave concentrat- 
ing there the whole of 
their production of rotary 
switches and marginal 


relays The picture 
shows the switch as- 
sembly section. In the 


foreground a heavy-duty 
switch is being mea- 
sured for contact resist- 
ance. 
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Davy-Ashmore Ltd., and the vice-chair- 
man is Mr. C. R. Wheeler, vice-chairman 
of Associated Electrical Industries Ltd. 

The headquarters of the company will 


be located at Booths Hall, Knutsford, 
Cheshire. 
Distribution of Mazda valves and 


cathode ray tubes, at present manufac- 
tured and marketed by Thorn-A.E.1. 
Radio Valves and Tubes Ltd., is now 
undertaken by the Mazda Commercial 
Division of the Thorn-A.E.I. company. 
A.E.1. district offices, through which 
distribution was formerly carried out, no 
longer hold stocks and supplies to the retail 


trade are routed exclusively through 
wholesalers. 
The Development and Applications 


Laboratories at  Brimsdown (Middx.), 
formerly part of A.E.I. Radio and Electro- 
nic Components Division, have been 
transferred to Thorn-A.E.I. Radio Valves 
and Tubes Ltd., and valve and cathode 
ray tube development and applications 
work continues there 

A further step in reorganisation con- 
cerns A.E.1]. and Enfield Cables Ltd. who 
have now transferred all their business 
in paper insulated and polythene insulated 
telephone cables, and in coaxial and other 
grade cables for telecommunications to 
Telephone Cables Ltd. This company, 
formed in January this year and jointly 
owned by A.E.I. and Enfield Cables is 
now handling all home and_ export 
business in this field for both companies 


Walker Crosweller and Co. have now 
become a public company with a quota- 


tion on the Stock Exchange. Walker 
Crosweller has been a family business 
since its formation in London over 40 


years ago and the decision to become a 
public company was based not only on the 
company’s needs for physical expansion 
but also on the necessity to provide a 
sound basis for future development. In 
the last twelve months sales and output 
have risen by a fifth and 40°, of the output 
is exported. The chairman, Mr. J. M. 
Walker, holds strong views on the study 
of the requirements of overseas markets 
before venturing into them and always 
takes personal responsibility for the first 
investigation into any new market over- 
seas. 

The company is now represented in 
most overseas countries but has its own 
subsidiary companies in Canada, Germany 
and Switzerland where it meets the 
fiercest competition and yet where it does 
the best. 


Storno-Southern Ltd. has taken over 
the responsibilities of marketing, servicing 
and installing mobile radio communication 
equipment from the General Electric Co. 
Ltd. of Coventry. An office with sales 
and servicing facilities and a spares depot 
has been established by Storno-Southern 
Ltd. at No. 2 Arbury Avenue, Coventry, 
Tel.: Coventry 87521. 

The General Electric Co. Ltd. will, 
however, continue to manufacture their 
range of communication equipment on a 
contract basis. 

In their new division, Hawker Siddeley 
Engineering, the Hawker Siddeley 
Group are combining their experience of 
the latest aviation techniques with that 
of heavy engineering and they thus hope 


1310 


to offer a new industrial service. 

Rk. G. McCoy, B.Sc. (Eng.), A.F.R.Ae.S., 
M.S.A.E., will be responsible for the 
administration and general direction of 
Hawker Siddeley Engineering assisted by 
I. Blick A.M.I.Mech.E., A.F.R.Ae.S. 


THE Vibration Division of W. Bryan 
Savage Ltd. has been integrated with 
the American company Ling Electronics 
and a new company Pye-Ling Ltd. has 
been formed to deal with the manufac- 
turing and selling of the vibration equip- 
ment which has been produced by both 
companies. 

The address of Pye-Ling Ltd. is 7-8 
Dalston Gardens, Stanmore, Middx. 


FOLLOWING the acquisition of the share 
capital of Vactric Control Equipment 
Ltd. by the News of the World organisa- 
tion, the company has acquired premises 
at Garth Road, Morden, Surrey. A new 
block is to be erected to house the 
Development and Applied Research 
Departments in the near future. 


Metal and Pipeline Endurance Ltd. 
has formed a separate division to deal 
with the increasing use being made of 
cathodic protection for corrosion control 
in seawater circulating water systems. 
Mr. G. G. Page has joined the company 
to head the new division. 


THE Philco Corporation of Philadelphia 
has sold its minority interest in Semi- 
conductors Ltd., to the Plessey Co. Ltd. 
Semiconductors Ltd., now becomes the 
wholly owned subsidiary of Plessey and 
continues as a non-exclusive licensee of 
Philco with respect to the manufactute 
and sale of transistors. 


The Lapointe Machine Tool Co. Ltd. 
have extended their plant at Watford, 
Herts to incorporate an additional 10,000 
sq. ft to their total factory area, to cater 
for their commitments both at home and 
overseas. 


Negretti & Zamba Ltd. have formed 
an Aviation Division which will, in 
future, handle all enquiries and orders 
for the company’s range of instruments 


and control units used in the aircraft 
industry 

THE Brooks INSTRUMENT Co. INc., of 
Pennsylvania, have now _— established 
Brooks Instrument Ltd. at Brooks- 


meter House, Cross Lane, Marple, Cheshire, 
with Mr. David Y. Smith as managing 
director. 


CONTRACTS 


A Ministry of Aviation contract to supply 
a further quantity of radiac survey meters 
has been awarded to Avo. 

The Avo radiac survey meter is a 
portable instrument designed to provide 
an indication of gamma radiation resulting 
from a possible nuclear explosion and 
when it is necessary to measure gamma 
radiation in the range of 0-100 roentgens 
per hour. 


Associated Electrical Industries Ltd. 
are to supply The Harland Engineering 
Co. Ltd. with six 2,000 hp and six 1,625 hp 
2,960 rev/min squirrel-cage motors for use 
at the Dungeness Nuclear Power Station 
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of the C.E.G.B. to drive the HP and [LLP 
boiler feed pumps. 


In addition the Motor and Control 
Division of A.E.I. will supply thirty-five 
new type multi-motor control centres for 
the control of pumps, fans and valve 
motors for the reactor auxilliary equip- 
ment, reactor gas turbines, boilers, steam 
turbines and water treatment and decon- 
tamination plant. 


THE Alexandra Towing Co. Ltd. has 
placed an order with the Marconi Inter- 
national Marine Communication Co. Ltd. 
for their Argonaut v.h.f. radiotelephone 
equipment to be installed in the company’s 
entire fleet of tugs. This constitutes an 
order for fitting 41 existing tugs and one 
more building plus eight shore stations 
at Liverpool, Southampton and Swansea, 
the base ports in which the tugs operate. 


Ferranti Ltd. are currently working on 
a contract placed earlier this year by the 
Ministry of Aviation for the development 
of an inertial stable platform for naviga- 
tion systems used in aircraft. 

This follows a three year design study 
project on stablised platforms carried out 
by the company’s research and develop- 


ment laboratories at Bracknell, Berks. 
The inertial platform, which is fully 
manoeuvrable, carries three  accelero- 


meters and is stabilised by three flotation 
type gyros. 


B. OWEN JONES, in association with 
Donald Adams & Co. of Johannesburg, 
have placed an order with the Solartron 
Electronic Group Ltd. on behalf of the 
Department of Transport and Civil 
Aviation for a fully transistorised radar 
simulator. 

The simulator, which is easily trans- 
ported, will be used for initial training 
and traffic evaluation in the Surveillance 
role at the Jan Smuts Airport, Johannes- 
burg, and will provide synthetic targets 
on the airport radars. 


THE Univac Computer Division of 
Remington Rand Ltd. has received an 
order from Coutts & Co. bankers, for the 
installation of a Univac Solid State 80 
STEP tape computing system next year. 

The computer will initially be used for 
customer ledger accounting, for current, 
deposit and loan accounts, including all 
interest calculations, and the handling of 
standing orders. Customers’ statements 
produced by the computer will include a 
full description of transactions, as under 
their present system. 

The computer installation will include 
the central processor with 28,600 digits of 


Fully transistorised vadar simuletor 
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storage, high speed card reader, read- 
punch unit, a 600 line per minute high 
speed printer and two tape units. The 
basic input will be punched cards pro- 
duced by IBM key printing punches 
linked to Addo add-listing machines and 
with built in modulus 11 check. State- 
ments, daily balance lists and all other 
printed out-put will be produced by the 
high speed printer. 


Tue British Aircraft Corporation has 
placed an order with Royston Instru- 
ments Ltd. for three Mipas flight and 
maintenance recorders for use in the 
VC.10 long-range jet airliner. 

The recorder, the CMM/400/7S/60, a 
compact, precision-built machine, can 
record the working of up to 270 vital 
parts in the new airliner. In addition to 
providing a speedy data picture of a 
flight, it can pin-point any irregularities 
in the aircraft’s operation and so reduce 
lengthy maintenance and overhaul work. 

The equipment is fitted with various 
recovery aids including flotation, a homing 
beacon and marker dye. 


AMONGST orders recently received by 
Epsylon Industries Ltd. for their 
closed-circuit television equipment are 


extensions to existing Epsylon installa- 
tions at Consett Iron Co. Ltd., A.T.V. 
Studios and T.W.W. Studios, to the total 
value of over £6,000. In addition, orders 
in hand include a video switching unit 
for I.T.N. Studios and a television chain 
for the N.W. Gas Board, value approxi- 
mately £8,000. 


THE contract for mechnical and electrical 
services in connection with the instru- 
mentation of No. 3 test cell and other 
units at the National Gas Turbine 
Establishment, Pyestock, Hampshire has 
been awarded by the Ministry of Works 
to Automatic Control Engineering 
Ltd. 

The contract which is worth approxi- 
mately £70,000 is on a day-work basis 
and will run for one year from May 1961. 


Simon Handling Engineers Ltd. has 
negotiated an agreement with Inter- 
national Pulp Products Inc. for the 
supply of pulp mills for the paper industry. 





The desk console, vecently installed in the 
Materials Testing Reactor (D.M.T.R.) at 
Dounreay, was designed and manufactured 
by James Scott (Electronic Engineering) 
Ltd. in conjunction with the instrumentation 
and operating staffs of D.M.T.R. It is 
arvanged to carry all controls for starting 
up and shutting down the reactor, together 
with the most important parameter instru- 
ments. The centre panel contains reactor 
start-up, signalling, shut-down, scram- 
signalling and alarm push-buttons together 
with reactor control arm position indicators 
and controls. Also included in the display are 
meters showing important reactor parameters 
The left-hand pedestal houses a large recorder 
for indicating heavy water differential tem- 
perature, and a 24-way annunciator panel 
The right hand pedestal houses the ionchamber 
recorder for indicating reactor power and 
the controls for a public address svstem 
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AGREEMENTS 


British Aircraft Corporation and 
Minneapolis- Honeywell Regulator Co. 
have formed a joint organisation to 
develop, manufacture and market inertial 
guidance systems for aircraft and missiles 
in Europe. 

The organisation will be called Inertial 
Guidance—Europe and _ headquarters 
for the joint venture will be established 
in Paris. It will be staffed by representa- 
tives of both companies. Products 
included in the agreement are inertial 
guidance systems, inertial reference sys- 
tems and associated electronics for both 
aircraft and missiles. The companies will 
participate jointly in all facets of the 
programme, including marketing, develop- 
ment, design, production and field service. 

Manufacturing resources to be utilised 
under the agreement include the British 
Aircraft Corporation factory at Stevenage 
and Honeywell facilities in Frankfurt, 
Germany, and England. 


AN agreement has been reached between 
Electro Mechanisms Ltd. and Schaevitz 
Engineering of New Jersey, U.S.A. 
This will ensure the fullest exchange of 
all technical information in the field of 
common interest. 


The existing directors of Electro 
Mechanisms, namely Sir Harold T 
Lydford, K.B.E., C.B., A.F.C., R.A.F 


(Rtd.); D. M. Read, A.R.Ae.S.; J. Staples; 
W. E. Cole; S. H. Parsonage, A.M.1.E.E., 
are now joined by Herman Schaevitz and 
Louis Bernant of Schaevitz Engineering. 

The Electro Mechanisms range of 
transducers and amplifiers will now be 
strengthened by the Schaevitz range of 
linear and rotary differential transformers, 


dynamometers, transducers and centri- 
fuges. ‘ 
Elliott Brothers (London) Ltd. is to 


sell, in the United Kingdom and Eire, 
the complete range of electrical recording 
instruments made by the Esterline Angus 
Instrument Co. Inc., of Indianapolis, 
U.S.A. 


AGENTS 


Castelco (Great Britain) Ltd. has 
appointed Somelec Sales Ltd. as stock 
holding agents for north east England, 
to handle their range of high precision 
miniature switches. 

Their range of switches includes: push 
button, pendant, torpedo, pull and toggle 
switches, to British and foreign specifi- 
cations 


Walmore Electronics Ltd. have been 
appointed United Kingdom distributors 
for the products of Tung-Sol Electric 
Inc. 

Included in the wide range of valves 
and semiconductor products now available 
are valves of “Chatham’’ trademark 
Chatham being a subsidiary of Tung-Sol 


EXPORTS 
An Export Training Centre for Top 
Management, has been opened at 


Sundridge Park, Kent It has been set 
up by the existing Management Centre 
at Sundridge Park to help the country’s 
export drive by providing comprehensive 
training facilities on a residential basis 

Since Monday, 11th September, three- 
week courses have been held at the 
Centre at regular intervals. They have 
been planned in consultation with a 
special advisory panel set up for the 
purpose by the Federation of British 
Industries, and are intended for managing 
directors, export directors and all senior 
sales executives concerned with the pro- 
motion of export business 

All the main factors affecting export 
policy and marketing procedures in 
present world conditions will be studied, 
and the principles and techniques dis- 
cussed will apply equally to large and 


small organisations, irrespective of the 
type of product manufactured 
Subjects covered will include the 


selection of markets, the conducting of 
market surveys, appointment of selling 
agents, methods of determining prices 
control of overseas sales forces and the 
most appropriate kind of advertising 
Special attention will be paid to Common 
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Market trading and selling to Communist 
countries. 

Firms requiring details about the new 
training facilities should apply to The 
Director, Sundridge Park Management 
Centre, Bromley, Kent. 


Associated Electrical Industries Ltd. 
has received an order worth £231,000 from 
the State Electricity Commission, Vic- 
toria, Australia, for 66 kV auxiliary 
switchgear at the Commission’s Hazel- 
wood Power Station. 

The order is for 104 metalclad com- 
pound insulated 350 MVA vertical plug-in 
equipments which will be manufactured 
mainly in the U.K. factories of A.E.I. 
Switchgear Division, though certain con- 
tactors and panels will be made in A.E.I. 
factories in Australia. 

Hazelwood, planned for an ultimate 
output of 1,200 MW, will be the largest 
thermal station in Australia. <A.E.I. is 
already supplying two 200 MW turbine 
generators, main transformers and main 
220 kV switchgear for this station. 


Epsylon Industries Ltd. have recently 
supplied to the Netherlands Railway a 
multi-channel instrumentation recorder, 
a similar unit together with a_ loop- 
recorder, for analysis to the Norwegian 
Navy and a transportable data recorder 
for Computing Devices of Canada. 

The approximate total value of the 
equipment supplied being £13,000. They 
have also received orders for their M.R. 
300 general purpose tape deck for medical 
research in Holland and at Leeds General 
Hospital. 


THE Swedish insurance companies Trygg 
and Fylgia have decided to order a 
Ferranti Orion system to replace the 
Perseus data processing installation in 
about two years’ time. 

The replacement will mean that more 

work will be handled at a much higher 
speed as the Orion can perform several 
programmes simultaneously on a time- 
sharing basis. 
Simon Handling Engineers Ltd. have 
signed a contract with Techmashimport, 
the Soviet Trade organisation, to supply 
complete machinery and equipment for 
handling, storing and automatic weighing 
of basic raw materials for tyre-making in a 
new tyre factory of Russian design to be 
built at Voljsk. The value of the contract 
is over £1,800,000. 


W. G. Pye and Co. Ltd. have received an 
order for industrial pH measuring, record- 
ing and controlling equipment worth 
£15,000 from Mashpriborintorg. This 
follows from an enquiry received at the 
British Trade Fair in Moscow earlier this 
year. 


To promote their exports Imhofs have 
two mobile exhibition vehicles selling for 
them on the continent. They carry a 
comprehensive selection of Imhofs’ stan- 
dard range of instrument cases, racks, 
consoles and accessories including the 
Imlok construction systems. 


Constructors John Brown Ltd. have 
received a contract from Polimex, the 
Polish Government Trade Organisation 
for the design and supply of two vacuum 
distillation columns incorporating Kittel 
plates. 
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Smiths Aviation Division received a 
repeat order, worth £190,000, for Smiths 
SEP.2 autopilots and flight instruments for 
the German Air Force at the S.B.A.C. Air 
Show at Farnborough. 


Radiovisor Parent Ltd. have recently 
won a contract from the Port of New York 
Authority for the supply of photo-electric 
visibility measuring equipment for opera- 
tion in tunnels in the U.S.A. 


EDUCATION 


BEAMA has just issued a revised edition 
of a booklet entitled “Scholarships and 
other Awards available to British Students 
for training in Electrical and Allied 
Engineering”’. 

The object of this booklet is to focus 
attention on the considerable help avail- 
able through scholarships and grants to 
young people seeking a career in electrical 
and allied engineering. The booklet has 
been divided into three sections: Part I 
lists scholarships open to non-graduates, 
chiefly those leading to a first-class degree 
in electrical engineering; Part II gives the 
post-graduate scholarships and research 
awards open to senior students for 
advanced work in electrical engineering 
and allied subjects and Part III shows 
awards which permit study abroad for 
both graduate and non-graduate students. 

The cost of BEAMA Publication 181 
is 4s. 


THE Council of Industrial Design are to 
hold two more design appreciation 
courses for engineers. A staff course, 
divided into two phases will be held from 
October 23rd—27th and November 20th 

Z4th and a course for executives from 
November 27th—-December Ist. The 
staff course is intended to impart an 
appreciation of industrial design to 
draughtsmen and associated staff and to 
apprentices completing their training, as 
well as to identify design ability in course 
members. 

The excutives’ course, specially pre- 
pared for engineering management, is 
aimed at showing the developing impor- 
tance of industrial design aspects in 
engineering. 

Both courses will take place in the 
London area and are residential. The fees 
for the staff course are 35 guineas and for 
the executives’ course 25 guineas, includ- 
ing accommodation, but not travelling 
expenses. 


A students’ competition for the 1961/62 
session is being organised by the North 
West Branch of the Institute of Metal 
Finishing. 

The subject is to be left entirely to the 
author, the only condition stipulated being 
that it should be allied to the Art & 
Science of Metal Finishing. Papers sub- 
mitted can vary from the academic to the 
most practical, thus enabling the appren- 
tice and college student to participate on 
equal terms. 

Entrance forms are obtainable from the 
Hon. Secretary of the North West Branch. 


Mr. Anthony M. Browne, president of 
the British Electrical and Allied Manu- 
facturers’ Association, recently welcomed 
to London a party of eight graduate- 
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Mr. D. J. Hendry, Solartron export 
manager discussing the new Solartron 
CD.AOIS single beam 15 Me/s portable 


oscilloscope with Mr. Anzai, technical sales 
engineer from Kyokuto Boeki Kaisha Co. 
Solartron’s agents in Japan. 


students, accompanied by Professor 
Cavalleri Martinho, from the Instituto 
Superior Tecnico, Lisbon, the largest 
technical university in Portugal. 

It is a long-established custom for 
students who have completed _ their 


graduate course in electrical engineering 
to organise each year an_ instructional 
visit to some of the principal foreign 
industrial centres. This year the tour has 
included the United Kingdom, Germany, 
Belgium and Holland. The BEAMA has 
organised the United Kingdom section 
of the tour at the request of the Export 
Council for Europe. 


ASSOCIATIONS 


IN recognition of the steady growth in 
the scope of its activities over recent years, 
the Computer Applications Section 
of BISRA’s Operational Research 
Department has now been renamed the 
Systems Evaluation Section. 

The duties of the new section, which 
will be headed by Mr. D. H. Kelley, B.Sc., 
will be to carry out operational research 
investigations into the automation of 
large scale systems. 

The immediate programme will be to 
study the automatic production planning 
and scheduling of various kinds of steel- 
works, and to investigate the information 
requirements of steelworks management. 

The services to members which were 
previously supplied by the Computer 
Applications Section and which included 
operation of the Association’s Pegasus 
computer, advice on the uses of digital 
computers in steelworks offices and the 
training of Pegasus programmers, will be 
continued unchanged. 


WITH the advent of the Common Market 
and the Free Trade Area, a number of 
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Class of Solartron overseas technical sales 
engineers being instructed in the applica- 
tions of the Solartron function analyser, 
which is complete with a read-out unit, by 
lecturer Dave Hall during a recent training 


course currently held by the Solartron 


Electronic Group. 


European computer manufacturers have 
got together to agree on standards for 
data processing equipment and methods 
of operation. This has resulted in the 
formation of the European Computer 
Manufacturers’ Association, with head- 
quarters at Geneva. 

The main purpose of the body is to 
secure co-operation between firms on data 
processing standards throughout the 
European computer industry. This will 
be done with the help of the various 
national and international standards 
organisations already in existence. The 
aim will to be to obtain compatibility in 
systems and equipment and to develop 
common systems and languages in Europe. 

The first president of the E.C.M.A. is 
Mr. C. G. Holland-Martin of International 
Computers and Tabulators, and vice- 
president is Mr. P. Dreyfus of Compagnie 
des Machines Bull. All the principal 
British computer mayufacturers are mem- 
bers of the association. 


RESEARCH 

SMITH & Nephew Associated Companies 
Ltd. have purchased an_ electronic 
accelerator for the purpose of research 
into the field of radiation sterilisation. 
In order to avoid the possible risk of 
danger to those employed in operating 
the machine, it is placed inside a shield of 
concrete and the articles to be sterilised 
are passed into the shield by means of a 
conveyor The products which are 
sterilised are not radioactive and there is 
no risk of any danger to anyone handling 
them after they have been sterilised. 

The two main objectives in purchasing 
the electron accelerator are that it is a 
most suitable research tool for furthering 
research into radiation sterilisation, and 
secondly that it can act as a pilot plant 
to supply quantities of surgical materials 
to hospitals in a sterile condition. 


CONFERENCE 


AMonG the 400 delegates attending the 
46th National Conference on Weights 
and Measures, sponsored by the National 
Bureau of Standards, held in Washington 
were the Institute of Weights and Mea- 
sures Administration of Great Britain, and 
the Standards Division of the Department 
of Trade and Commerce of Canada. 

One of the resolutions made at the 
Conference, urged that manufacturers, 
packers, and advertising agencies study 
and survey possible areas of deceptive 
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packaging and labelling to assure adherence 
to existing laws, regulations, and moral 
obligations. 

Conference speeches on package stan- 
dardisation, package labelling, weights 
of frozen turkeys, bread tolerances, and 
quantity control in a large industry dealt 
with various aspects of the question of 
ethical packaging and _ labelling. A 
technical paper on progress in measure- 
ment of moisture in grain, two addresses 
on phases of the weights and measures 
programmes in other countries, and a report 
from the Secretary of the National Con- 
ference were included in the programme. 

One highlight of the conference was an 
address by J. R. Roberts, Chief Inspector 
of Weights and Measures, Manchester 
and Secretary, The British Institute of 
Weights and Measures Administration. 
Mr. Roberts described the apprenticeship, 
training and education, and examinations 
which in Great Britain lead up to the 
certification and status of a weights and 
measures Official. 


A conference on “ Production Control 
as a Means to High Productivity’, 
organised by the Willesden & Hendon 
Productivity Association, will be held at 
the headquarters of the F.B.I. at 21 
Tothill Street, Westminster, S.W.1, on 
22nd November. 

The admission fee is 3 gns. Requests 
for details and reservations, together with 
remittance, should be sent to D. I. Duncan, 
A.E.I. Switchgear Division, 20 Neasden 
Lane, Willesden, N.W.10. 


NEW ADDRESSES 


Automatic Control Engineering Ltd. 
Northern Area Design Office, No. 15 
Bloom Street, Manchester, 1. Tel.: 
Central 1462/3. 

British Ermeto Gorporation Ltd. and 
their associate company, Simplifix 
Couplings Ltd. have opened a Manchester 
depot: Blackett Street, off Fairfield Street, 
Manchester. Tel.: Ardwick 4558. 
Commercial Plastics Ltd. Berkeley 
Square House, Berkeley Square, London, 
W.1. Tel.: MAYfair 8030. 

This change of address affects Commercial 
Plastics (Sales) Ltd. Anglo American 
Plastics Ltd., Fablon Ltd., Mondart Ltd., 
Iridon Ltd., and Thermalon Ltd. 
Department of Scientific & Industrial 


Research, Information Division, State 
House, High Holborn, London, W.C.1. 
Tel.: CHAncery 1262. 

Hellerman Ltd. Midland Area Sales 


Office, Bowthorpe House, 380, Bolmere 
Road, Sutton Coldfield, Warwickshire. 
Tel. Erdington 6868. 

George Kent Ltd. Sheffield Office, 
Lloyds Bank Chambers, Earls Street, 
Sheffield 1. Tel.: Sheffield 77471/2. 
Management Research Ltd. Fir Tree 
House, 14-40, Headstone Drive, Weald- 
stone, Middlesex. Tel.: Harlow 2800, 3900. 
The commercial divisions and most of the 
production staff of Mullard Equipment 
Ltd. have moved to their new factory at 


Manor Royal, Crawley, Sussex.  Tel.: 
Crawley 26386. 
Matchless Machines Ltd. Matchless 


Works, Crawley Road, Horsham, Sussex. 
Tel.: Horsham 60271. 

Singlehurst Engineering Ltd. 72-76 
Clun Street, Sheffield, 4. 

Singlehurst Equipment Ltd. 29 Carlton 
Street, Blyth, Northumberland. 
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MEETINGS 


October—November 


British Institution of 
Radio Engineers 


Oct. 18th. London. Radar Group. Symposium on 
digital differential analysers. Opening contribution 
on the principles of digital differential analysers 
and the main applications. P. L. Owen, B.A 
Main types of logical design. G. C. Rowley 
(associate member). Consecutive incremental 
computer (D.D.A.). K. Millington. Applications 
of digital differential analysers to typical problems 
M. F. Partridge, M.A. Current projects at A. V 

Roe. P. R. Wyke. 

To be held at London Schoo! of Hygiene and Tropical 

Medicine, Keppel Street, Gower Street, London, W.C.1, 

at 6 p.m. 

Oct. 26th. Birmingham. West Midlands 
Instruments for the first U.K. scout 
Professor J. Sayers, Ph.D. 

To be held at the Electrical Engineering Department, 

The Universtiy, at 6-15 p.m. 

Oct. 11th. Bristol. South Western Section. Papers 
on inertial navigation: Genera! introduction of 
inertial navigation. R. Collinson. Components 
and techniques employed in inertial navigation 
systems. E. Bristowe. 

To be held at the School of Management Studies, Unity 

Street, at 7 p.m. 

Oct. 25th. Leicester. East Midlands Section 
Achieving high reliability in electronic equipment 
N. B. Griffin, Ph.D. (associate member). 

To be held at the University of Leicester, University 

Road, at 6-45 p.m. 


The Institution of 
Electrical Engineers 


Oct. 12th. Utilisation Section. Chairman's Address 
** Research in the Field of Electricity Utilisation " 
H. G. Taylor, D.Sc.(Eng.) 

Oct. 17th. Education Discussion Circle. Discussion 
on “The Place of Digital Computers in the 
Teaching of Electrical Engineers’. (Opened by 
P. D. Aylett, Ph.D., M.Sc.(Eng.)) At 6 p.m. 

Oct. 23rd. Informal Meeting. Discussion on “ Is 
Automation making Satisfactory Progress? " 
(Opened by Professor A. Tustin, M.Sc.) 

Oct. 24th. Measurement and Control Section. ‘‘ The 
Use of Analogue Computers in Predicting the 
Space-Time Behaviour of Nuclear Reactors." R. W 
Hockney, M.A. and T. O. Jeffries, M.A., D.Phil. 

Nov. 2nd. Ordinary Meeting. Lecture on ‘* Acoustics 
and the Electrical Engineer’. T. Somerville, 
B.Sc. At 6 p.m. 

Nov. 3rd. Medical Electronics Discussion Group 
Discussion on “Information Theory in Relation to 
Biology". (Opened by Professor D. M. Mackay, 
B.Sc., Ph.D.) At 6 p.m. 

Nov. 8th-10th. Measurement and Control Section 
Conference on Non-destructive Testing in Electri- 
cal Engineering. (All wishing to attend must 
register; forms available on application.) 

Nov. 14th. Measurement and Control Section 
Lecture on “Tracking in Insulation’. N. Parkman 

Nov. 16th. Utilisation Section. ‘‘ The Design and 
Performance of High and Low-voltage Terminal 


Section 
satellite 


Boxes’. K. K. Schwarz, M.A. 
Nov. 2Ist. Measurement and Control Section. 
Discussion on ‘ The Precision Required in the 


Calibration of Industrial Instruments (Opened 
by P. M. Clifford and A. Felton, B.Sc.(Eng.)) 

Nov. 22nd. Supply Section. ‘* Electronic Analogue 
Computer Simulation of Multi-machine Power 
System Networks’. A. S. Aldred, M.Sc., Ph.D., 
‘Analysis of Overall Stability of Multi-machine 
Power Systems’. J. G. Miles, B.Sc.(Eng.) 

Nov. 23rd. Education Discussion Circle. Discussion 
on “ The 57 Effects of an Electrical Current ”’. 
(Opened by G. S. Brosan, Ph.D., B.Sc.(Eng.)) At 
6 p.m. : 

Nov. 29th. Electronics and Communications Section 
Lecture on ‘“ Recent Developments in Semi 
conductor Devices and their Applications. E 
Wolfendale, B.Sc.(Eng.). 

Nov. 30th—Dec. Ist. Measurement and Control 
Section. (In conjunction with the British Nuclear 
Energy Conference.) Symposium on Nuclear 
Electronics. (All wishing to attend must register; 
forms available on application.) 

All meetings will be held at Savoy Place, London, W..C.2, 

commencing at 5.30, unless otherwise stated. 


The Institution of Heating and 
Ventilating Engineers 


Nov. Ist. “ Basic Principle of Control Application 
with Explanation of a Complex Job Breakdown.” 
D. H. Powell and C. W. Spangle. (Institution of 
Mechanical Engineers, 1 Birdcage Walk, London, 
S.W.1, At 6 p.m.) 

Oct. 10th. South Western Branch. 
Measurement.” M. Cooling, 
A.M.1.Mech.E. 

(G.E.C. Building, Cardiff, at 6.30 p.m.) 


“Methods of 
B.Sc.(Eng.), 
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GREAT NAMES THINK ALIKE 
they choose Baldwin 
Atomat Nucleonic Thickness Gauges 


Look on the machines turning out some of Britain’s most famous products and you'll 
find Baldwin Nucleonic Gauges saving material, labour and time! Yet, although 
Baldwin gauges are used more and more throughout industry, there’s no question of 
a standard unit for all machines. Baldwin gauges are—and always will be— tailored 
individually to the measuring job in hand. 


SO THAT’S POINT ONE... BALDWIN DESIGN AND MAKE COMPLETE CONTROL GAUGE SCHEMES 
FOR SPECIFIC INSTALLATIONS 


Then there’s Baldwin Automatic Standardisation and Control. Baldwin gauges not 
only check materials in production, but can correct the machine when production 
limits are exceeded. And Baldwin gauges even check themselves, automatically 
compensating for any radioactive source decay. 


AND THAT’S POINT TWO... CONSTANT INSPECTION — CONSTANT ASSURED ACCURACY 


ADD THESE OTHER POINTS AND IT BECOMES OBVIOUS WHY BRITAIN’S 
TOP MANUFACTURERS CHOOSE BALDWIN 

* SAVINGS IN TIME AND MATERIAL 

** CALIBRATION IN YOUR USUAL UNITS OF MEASUREMENT 

** HIGH ACCURACY 

+ MINIMUM MAINTENANCE 


Ask Baldwin for their brochure I.P. 36/124; it carries clear and concise information—but 


< ea “ o y 
PR 
5 Mena : 


, 


Tore Case ee 


no obligation on your part. 





Baldwin Industrial Controls 


Baldwin Instrument Company Ltd., Dartford, Kent 
Telephone: Dartford 26411 & 20948 Cables: Baldwin, Dartford 
Telex: Baldwin Dartfd. 25236 


INSTRUMENT DIVISION 


f Nov. 28 





chem 
All mee 
will be 
London. 


Oct. 171 
Hinkl 
Quart 
Nov. 15 
tures 
All meet 
niversi 
7-30 p.n 


Oct. 21st 
Detail 


OcTOr 





A HARPER GROUP COMPANY B3t 





1314 INSTRUMENT PRACTICE OcTOBER 1961 











ges 


nd you'll 
although 
estion of 
- tailored 


HEMES 


uuges not 
oduction 
natically 


ITAIN’S 


ion — but 
B3t 
———— 


ER 1961 





The Institution 
of Mechanical Engineers 


Nov. 9th. Automatic Control Group, Inaugural 
Meeting. “Brains Trust on Automatic Control.” 
Nov. 20th. Industrial Administration and Engi- 


neering Production Group, Discussion. ‘‘Mechani- 
cal Handling of Small Parts with Special Reference 
to Automatic Assembling Equipment.” 

Nov. 22nc. Ordinary Meeting: James Clayton 
Lecture. “Reflections on the Institution’s Role in 
Enginecring Education.” Professor E. Giffen. 

All meetings will be held at 1 Birdcage Walk, West- 

minster, London, S.W.1. commencing at 6 p.m. 


The Institution 
of Plant Engineers 


Oct. 10th. Edinburgh Branch. ‘The Organisation 
of Preventive Maintenance.”” D. C. Muirhead, 
B.Sc.(Eng.), A.M.I.Mech.E., A.M.1.Prod.E., 25 
Charlotte Square, Edinburgh, at 7-30 p.m. 

Oct. 12th. North East Branch. “Management 
Problems in a Maintenance Department.” 
Gormley. —_ ay House, Oxford Street, New castle- 
upon Tyne, 1, at 7-0 p.m 

Oct. 12th. Shefheld & District Branch. ‘Problems 
in Rolling Mills.” W. Bailey, M.I.Mech.E., Blue 
Bell Hotel, Scunthorpe at 7-30 p.m. 

Oct. i8th. Kent Branch. ‘The Economics of Back 
Pressure Generation.”’ A representative of John D. 
Crozier and Partners. South Eastern Gas Board 
Lecture Hall, 95 High Street, Rochester, at 7 p.m. 

Oct. 19th. Blackburn Branch. ‘The Maintenance 
Problems in a Nuclear Power Station.” J. R 
Treharne. Castle Hotel, Blackburn, at 7-30 p.m. 

Nov. 7th. Pilot-scale research work at the D.S.I.R. 
Warren Spring Laboratory, S. H. Clarke, O.B.E., 
M.Sc., Royal Socizty of Arts, John Adam Street, 
London, W.C.2, at 7 p.m. 

Nov. 7th. Applications of modern industrial switch 
and control gear. P. C. Belton. White Lion Hotel, 
Church Street, Peterborough, at 7-30 p.m 

Nov. 9th. Automatic boiler control for medium and 
small size boilers. 7 ay House, Oxford Street, 
Newcastle-upon-Tyne, 1, at 7 p.m 

Nov. 15th. Hydraulic Abd systems. 
Railway Hotel, Dartford, at 7 p.m. 

Nov. 27th. Basic electronics industry and commerce. 
R. H. Garner, B.Sc. (Eng.), A.M.1I.Mech.E., 
A.M.Brit.1.R.E. Houldsworth School of Applied 
Science, The University of Leeds, at 7-30 p.m. 

Nov. 28th. Design for maintenance. R. N. Dale, 
A.M.I.Mech.E. Electricity Showrooms, 62 Kings- 
way, Swansea, at 7 p.m. 


J. C. Wells, 


Society of Instrument Technology 


London Meetings 


ct. llth. Control Section. 
Paper Mills.” H. B. Whitehouse, 
MacLaurin, B.Sc. 

Oct. 19th. The Thomson Lecture. ‘‘The wort 
tion of Science.”’ Sir George Thomson, M.A., F. 
(Admittance by ticket only.) 

Oct. 25th. Data Processing Section. 
Factory Shop Floor Form Filling.” W. H. 
and P. Huggins, A.M.Brit. 1. R.E. 

Nov. 6th. Control Section. ‘‘Semiconduc tor Diodes 
and Rectifiers in Control Engineering.” 


“Process Control in 
B.Sc. and M. I. 


“*Mechanising 
Baker 


Wyman, B.Sc.(Eng.). ‘‘The Transistor in Control 
_ Engineering." Dr. G. D. Bergman, B.Sc., Ph.D. 
Nov. 16th. Lata Processing Section. ‘“‘Digital Tech- 


niques for the Study of Sea Waves, Ship Motion 
and Similar Processes.’ D. E. Cartwright, B.Sc., 
M. J. Tucker, B.Sc., F.Inst.P. and Miss D. B. 
Catton, B.Sc. 

Nov. 28th. ‘Automatic Plant Analysis by Electro- 
chemical Methods.” R. F. Rodger. 

All meetings with the exception of the Thomson Lecture 

will be held at Manson House, 26 Portland Place, 


London, W.1 at 6-30 p.m. for 7 p.m. 
Bristol Section 
Oct. 17th. “Instrumentation and Control at the 
Hinkley Point ire Power Station.” R. B. 
Quarmby M. Sc., M.I.E. 
Nov. 15th “Tnstrumentation at Low Tempera- 
tures.” Dr . Chambers, M.A., Ph.D. 


All meetings te il : ‘held at the Department of Physics, 
University of Bristol, The Royal Fort, Bristol, 8, at 
7-30 p.m 


Cheltenham Section 


Uct. 21st. Visit to Snow Hill Signal Box, Birmingham. 
Details to be promulgated locally. 


Octoser 1961 


Oct. 24th. “Instrumentation in Ice Cream Manu- 
facture.”’ E. H. Higham, M.A., M.I.R.E., 
A.M.1.E.E. 

Nov. 21st. “Automatic Railway Signalling.” J. A. 
Heald, M.A., M.I.E.E. 


All meetings will be held at the Belle Vue Hotel, 


Cheltenham, at 7-30 p.m. 


Chester Section 


Oct. 26th. “Radiation Pyrometry.” T. Land, 
M.A., F.Inst. P. 

Nov. 23rd. “Transistors Applied to Modern Instru- 
mentation.”’ J. E. Fielden, M.Sc., M.1.E.E. 

All meetings will be held at Stanley Palace, Watergate 


Street, Chester, at 7 p.m. 


East Midland Section 


Oct. 12th. “The Commonsense Approach to Instru- 
ment Manufacture.” . Cridland, M.1.E.E., 
at The Derby and District College of Technology, 
Kedleston Road, Derby, at 6-45 p.m. for 7-30 pm. 


Nov. 16th. “A Survey of the International Sanene. 
ture Scale.” J. A. Hall, B.Sc., A.R.C.S., D.L.E., 
F.Inst.P., at The College of Further Education, 


Greenclose Lane, Loughborough. 


Fawley Section 


Oct. 6th. “Instrumentation in the Paper Industry.’ 
H. Wigman, B.Sc., Room 4a, Administration 
Building, Esso Petroleum Co. Ltd., Fawley, at 
5-45 p.m. 

Grangemouth Section 
Oct. 19th. “Computers.” J. Keay. 
Nov. 16th. “Development of a Precision Pressure 


Generator for Multiple Instrument — 
B. E. Adams, B.Sc.(Eng.), A.M.I.Mech 
All meetings will be held at the Leapark Hotel, Bo'ness 
Road, Grangemouth, at 7 p.m 


Liverpool Section 


Nov. 9th. “Our Technology and our Society.” 
G. C. Eltenton, B.A., F.Inst.P.Pet. Immediate 
Past President. Merseyside and North Wales 


Electricity Board Industrial Centre, Paradise Street, 
Liverpool, at 7 p.m. 
Manchester Section 


Nov. 13th. Joint meeting with the Institute of 
Physics and the Physical Society at Manchester 


University. ‘‘ The Role of the Physicist in Plant 
Instrumentation.”’ Dr. L. J. R. Postle, Ph.D., 
A.Inst.P 


Midland Section 


Oct. 13th. “Differential Producers for 
Measurement.’ H. E. Dall. 

Nov. 10th. ‘The Mathematics of Process Control.”’ 
P. G. Farley. 

All meetings to be held at the Lecture Theatre of the 

Byng Kendrick Suite of the Gosta Green College vf 

Technology, Aston Street, Birmingham, at 6-30 p.m. 


for 7 p.m 


Flow 


Newcastle Section 


Oct. 18th. “Design of 
Panels.” A. A. Ardley. 

Nov. 16th. “Data Handling and Processing.” R. J. 
McQuaker. 

All meetings to be held in the Conference Room, Roadway 

House, Oxford Street, Newcastle-upon-Tyne, at 7 p.m. 


Instruments and Control 


Scottish Section 


Oct. 27th. ‘The Variable Area Flowmeter Sheds its 
Limitations."’ N. Nixon. 

Nov. 17th. “The Development of a 
Pressure Generator for Multiple 
Calibration.” B. E. Adams. 

All meetings to be held at the Scottish Building Centre, 

Sauchiehall Street, Glasgow, at 7-15 p.m. 


Precision 
Instrument 


South Wales Section 


Oct. 25th. “Pre cision Temperature Measurement 
and Control.’ H. W. Gosling, B.Sc., A.R.C.S., 
A.Inst.P. Welsh College of Advanced Technology, 
Cathays Park, Cardiff, at 6-45 p.m. 

Nov. 29th. ‘‘Differential Producers for Flow Measure- 
ment.’”” N. E. Dall. University College, Swansea, 
at 6-45 p.m. 


South Yorkshire Section 


Nov. Ist. ‘‘Modern Instrumentation Applied to 
Gas Distribution.”” H. S. Horn. Metropole Hotel, 
Leeds. 

Tees-side Section 
~ 12th. “Automation in the Post Office.” 


. Burley, A.M.I.E.E. 

mn 9th. Symposium of Modern Instrument Mainten- 
ance. ‘Job Methods and Scheduled Maintenance.” 
J. R. Gordon, B.A., B.Sc., “Organising the 
Work of a Maintenance Section.’ J. Dunkley, 
B.Sc., A.R.C.S., “Keeping Maintenance Costs toa 
Minimum.” D. M. Bishop, M.A., “‘Test Equipment 
for Maintenance Purposes.” G. White. 

All meetings to be held at the Cleveland Scientific and 

Technical Institution, Middlesbrough, at 7-30 p.m. 





MANUFACTURERS’ 


Switching Transistors 

Sylvania Thorn Colour Television 
Laboratories Ltd. have just published 
the 1960 edition of their brochure on 
Sylvania medium and high-speed switching 
transistors. 

Specific switching 
transistor characteristics 
together with the types 
available. 


Circle 102 for further details. 


circuits for the 
are described, 
of transistors 


“Instrumentation” 

Instrumentation is the name of a journal 
produced by Minneapolis - Honeywell 
Regulator Co. in America and contains 
many articles of interest to readers. In 
the first quarter edition of this year there 
are articles concerned with the ElectronikK 
17, the new permanent magnet tester, an 
oxygen process that produces high quality 
steel at less cost than open-hearth and a 
new disposable tip thermocouple, to 
mention a few. 

Circle 103 for further details. 


Servomotors 

The Gordon range of pneumatic servo- 
motors and their applications are the 
subject of Catalogue No. 131 available 
from James Gordon & Co. Ltd. 

Circle 104 for further details. 
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LITERATURE 


Data Processing Journal 

Data Processing Journal, No. 8, from 
International Computers & Tabulators 
Ltd., has an article on automatic coding 
for the 1301—1I.C.T. Cobol and Rapid- 
write. 

Circle 105 for further details. 


Photo-electric Relay 
Leaflet No. F.561/QT from Radiovisor 
Parent Ltd. describes the new fully 
transistorised photo-electric relay, Type 
QT.60, for industrial control operations. 
Circle 106 for further details. 


Guide to Arc Welding 

Associated Electrical Industries Ltd. 
has recently issued a new publication, the 
A.E.1. Arc Welding Guide No. 1891-71, 
which replaces previous Metrovick elec- 
trode guides. 

This enlarged booklet contains a con- 
siderable amount of technical information 
on welding, providing a comprehensive 
guide for the welding fabricator. 

Included in the new sections are a 
complete list of British Standard specifica- 
tions relating to welding processes and 
applications, notes on the care of electrodes 
and a brief list of A.E.I. arc-welding plant. 

Circle 107 for further details. 

(Continued on page 1318) 
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PERSONALITIES 


Mr. F. Winston Reynolds, founder of 
Winston Electronics Ltd. has relinquished 
his duties as chairman and managing 
director of the company, and will now 
devote the whole of his time to the 
exploitation of the company’s new range 
of fully transistorised loudspeaking tele- 
phones. He has been succeeded by Mr. 
W. Allen Bridges who is the director of 
European Operations of the Dynamics 
Corp. of America, of which Winston 
Electronics is a wholly-owned subsidiary. 


Associated Electrical Industries Ltd. 
has appointed Mr. L. J. Davies a director 
of research. He now becomes responsible 
for the direct supervision of the four AEI 
research establishments at Aldermaston, 
Harlow, Manchester and Rugby. 

Mr. Davies will report to the A.E.I. 
board through Sir Cecil Dannatt, the vice- 
chairman, and becomes a non-executive 
director of A.E.I. (Rugby) Ltd. 

Dr. J. E. Stanworth becomes the new 
director of research for A.E.I. (Rugby) 
Ltd. so that the directors of the other 
research laboratories are as follows: 

Dr. T. E. Allibone, Aldermaston 
Dr. J. M. Dodds, Manchester 
Dr. M. E. Haine, Harlow. 


The head of the new Data Processing 
Division of Adrema Ltd. is to be Mr. K. 
G. Huntley who has been appointed chief 
tlectronics engineer. He will be responsible 
for the formation and building up of the 
new Division to be centred on Adrema’s 
hew factory at Cosham, Portsmouth. 

The Data Processing Division will be 
toncerned with the company’s expanding 
interests in this field which include the 
Farringdon electronic reading machine, 
the Productograph and _ experimental 
work on electronic calculators integrated 
to the Bradma printing equipment and a 
Keyboard embosser. 

Wayne Kerr Laboratories are promoting 
their servo system analysis technique in 
the United States. To assist in this 
a Mr. G. Gouriet, technical 

irector of Wayne Kerr Laboratories gave 
@ talk on the transfer function computer 
at 1.BM Corporation’s Federal Systems 
Division in New York. He also addressed 
enior industrial executives in Los Angeles. 


Mr. N C. Lake, deputy managing 
director of Head Wrightson & Co. Ltd. 
Ms the new chairman of the north east 
Regional Council of the British Institute 
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of Management. He succeeds Mr. Bryan 
R. Scholes, chairman and managing 
director of Heywood-Helliwell Ltd. who 
now becomes a vice-chairman. 


Mr. P. T. Fletcher, B.Sc. (Eng.), 
M.I.Mech.E., M.I.C.E., M.I.E.E. has 
been released from his position as deputy 
managing director, development and 
engineering group at the U.K. Atomic 
Energy Authority, Risley in order to take 
up the post as director, responsible to the 
board of the United Power Co. Ltd. for 
construction and supply. 

Now that Semiconductors Ltd. has 
become a wholly owned subsidiary of 
The Plessey Co. Ltd., the board of 
Plessey has been re-formed as follows: 
Sir Allen Clark (chairman), J. A. Clark, 
Dr. J. Reekie, D. H. Roberts, G. C. Gaut, 
and G. Campbell. 


The Plessey Co. Ltd. has appointed 
Brigadier J. D. Haigh, O.B.E., M.A., 
M.I.E.E., to the post of general divisional 
manager of the Wiring and Connectors 
Division, the Capacitors and Resistors 
Division and Preformations Ltd. 

The deputy general manager of Plessey 
Nucleonics Ltd. is now Captain G. R. B. 
Pattison, C.B.E., B.Sc., M.I.E.E., R.N. 
(Ret’d.) 


Mr. J. D. Holland has joined The 
Severn Instrument Co. Ltd. as a director 
of the company. He will be mainly 
concerned with the running of the works 
and manufacture of special purpose 
control valves. 


Mr. H. D. Walker has retired from the 
board of Constructors John Brown Ltd. 
He will continue to be associated with 
the company as a consultant and as a 
director of the C]B subsidia:y companies 
Automatic Control Engineering Ltd. and 
Corrosion and Welding Engineering Ltd. 


Dr. G. G. Macfarlane is_ being 
appointed director of the Royal Radar 
Establishment at Malvern and will take 
up his duties early in 1962. He is at 
present deputy director of the National 
Physical Laboratory of the Department 
of Scientific and Industrial Research. 





Radyne Ltd. announce with regret that 
Mr. J. J. H. Twynam, western sales 
manager has died as the result of a motor 
accident. 
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Brigadier ]. D. 
Haigh, O.B.E., 
M.A., M.I.E.E. 


Mr. S. S. Eriks, managing director of 
Mullard Ltd. has been made an honorary 
Knight Commander of the Order of the 
British Empire in recognition of his 
valuable services to British official inter- 
ests. 


Alto Instruments (Great Britain) Ltd. 
has appointed Mr. D. R. Hunt as managing 
director, following the resignation of Mr. 
L. M. Bennett from the board. 





The following appointments have also 
been noted: 

Associated Electrical Industries 
Ltd. Motherwell Works assistant superin- 
tendent (meter department), W. H. 
Beswick. 


Associated Electrical Industries 
(Manchester) Ltd. works manager, A. 
Paterson, B.Sc., A.R.T.C. (Glasgow), 
M.1.P.E.; assistant works manager, A. J. 
R. Veale, Assoc. M.C.T., A.M.1I.Mech.E., 
M.1.P.E.; assistant superintendent (elec- 
trical plant department) R. Meikle, B.Sc., 
Dip1.R.T.C. 


Electrical Industries 
Division, divisional 
(design) A 


Associated 
Ltd. Switchgear 
assistant chief engineer 
Roxburgh, A.M.1.E E. 


Associated Electrical In«lustries 
(Woolwich) Ltd. assistant to commercial 
director, P. V. Lister 


Belling & Lee Ltd. assistant general 
manager, B. M. Lee; works director, J]. W. 
F. Golley; sales manager, J. R. Turrill 


British Central Electrical Co. Ltd. 
The, technical representative, IT. A 
Smith (north London and home counties 
area). 

Smith 


]. W. F. Gollev P. A 








Constructors John Brown Ltd. chief 
technical engineer, R. J. Redding. 


Epsylon Industries Ltd. chief engineer, 
F. K. Chorley; chief development engineer, 
G. A. McKenzie; sales manager, C. Garn; 
works manager, R. A. Edwards. 


Hellermann Ltd. sales manager, A. 
Newnes (Midland area). 


Honeywell Controls Ltd. Electronic 
Data Processing Division, technical sales 
manager, L. Dilger; manager of applied 
programming, M. Hare; manager of 
the E.D.P. Centre, J. Kenny; commercial 
sales manager, H. La Costa. 








G. A. McKenzie R. A. Edwards 


Livingston Laboratories Ltd. field 
engineer, G. C. Warburton (southern 
counties and south London). 





M-O Valve Co. Ltd., The, product 
planning adviser, C. R. Russell. 


Management Research Ltd. board 
appointments, W. Norman and K. I'ridle. 


engineers, 


Polypenco Ltd. sales ; 
Palmer 


Brunwin (southern counties) J. 
(east and west midlands). 


Stanhope-Seta Ltd. sales teclinical 
staff, M. R. Holmes, A.F.Inst. Pet.: 


Ultra Electronics Ltd. executive 
director (sales and engineering) Dr. F’. W 


Stoneman, M.B.E.,; chief engineer, A 
Sadler; general sales manager, |). § 
MacIntyre. 





(Continued from page 1315) 


AutoTemp 
The BH183 AutoTemp indicating jet 
engine temperature with laboratory ac- 
curacy is the subject of a leaflet available 
from Howell Instruments Inc., Texas. 
The sales-engineering office is handled 
in England by Bryans Aeroquipment Ltd. 
Circle 108 for further details. 


Data Sheets 

The latest literature from Creed & Co. 
Ltd. deals in publication 135-003-1E with 
the Model 90 tape verifier, in publication 
135-004-1E with the Model 25 multi-wire 
tape punch (reperforator), and in publica- 
tion 041-018-1E Model 75 teleprinter, 
together with their appropriate technical 
data. 


Circle 109 for further details. 


Precision Wirewound Resistors 

Alma Components Ltd. have recently 
issued a folder containing a_ selection 
chart, a new publication aimed at simpli- 
fying the task of selecting the resistor best 
suited to a given application, together with 
the following data sheets: Type L, A4, and 
C are new or revised data sheets replacing 
the data already issued; Type E pro- 
visionally describes a new miniature high 
valve resistor. There is also a replacement 
sheet giving details of extensions to the 
company’s range. 

Circle 110 for further details. 


Arrow 

The facilities offered by Arrow Ltd., a 
member of the Sanders group of companies, 
are described in a recent brochure pub- 
lished by the company. 

Circle 111 for further details. 


Flame Failure Equipment 

Two new data sheets have been issued 
by Elcontrol Ltd. on their improved 
range of flame failure equipment. FS 
Issue 3 describes the Mark III series of 
FSM flame failure units, suitable for use 
with practically any type of oil or gas 
burner, embodying automatic gain control. 
The practical advantages of this are 
described in the data sheet. The other 
data sheet, FSP3 Issue 1, describes and 
illustrates a unit particularly for use with 
a smaller type of oil burner where an 
over-riding timing device is required on 
start-up. 

Circle 112 for further details. 
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Counters 

The latest literature from Tyer & Co. 
describes the standard range of PERRAM 
counters now being manufactured. The 
transistorised photo-electric counters men- 
tioned are: the high-speed model, Type 
HSC2/A; a six-digit counter with re-set 
operating at 2,000 counts per minute; and 
the pre-selection counter, Type HSC2/AA, 
equipped with relay and heavy-duty 
contacts for batching control. 

Circle 113 for further details. 


Simplified Switching 

The Austinlite range of rotary switches, 
rated from 15 — 800 amp, are described and 
illustrated in a new 50-page brochure en- 
titled Simplified Switching. The brochure 
is divided into three parts: Part I, general; 
Part II, applications; and Part III, 
accessories. 

Circle 114 for further details. 


Sunshine Recorders 

Publication No. M/21 from Negretti & 
Zambra Ltd. deals with the company’s 
Jordan photographic sunshine recorders 
for use in all latitudes from 0 — 65°, north 
or south. 

Circle 115 for further details. 


Card Records 

The new way of reproducing sets of record 
cards by xerography is described insa 
leaflet No. RX.56, issued by the Rank- 
XeroX Copy Service. The leaflet explains 
the facilities available to meet individual 
requirements in relation to type, colour, 
size and method of printing. 

Circle 116 for further details. 


Cabinets 

Hassett & Harper Ltd. have recently 
produced a catalogue giving details of 
their cabinets for electronic equipment. 
Basic, standard and custom-built cabinets 
together with custom-built consoles and 
ancillary equipment are mentioned. There 
is also a price list in an envelope at the 
back of the catalogue. 

Circle 117 for further details. 


Ferranti Ltd. 

List CS.300, July, 1961, from the com- 
puter department of Ferranti Ltd., gives 
a Classified index of Ferranti computer 
literature available to date. 

Circle 118 for further details. 
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“Hard Metal” 

Murex Ltd. have issued a leaflet giving 
details of ‘‘Hard Metal’’, a feature film on 
tungsten carbide. The film, shot at the 
Rainham Works of Murex Ltd., shows in 
great detail the whole manufacturing 
process, from the treatment of wolfram 
and scheelite ores to the production of 
tungsten carbide tips, tools and dies. 

Circle 119 for further details. 


“General Radio Experimenter” 

The June, 1961, issue of this publication 
contains details of three new capacitors 
These are the 10 uF capacitance standard, 
four-dial precision capacitor and the four- 
dial polystyrene decade capacitor, to- 
gether with their appropriate specifica- 
tion details. 

Circle 120 for further details. 


“Pumping” 

This is the title of a new 12-page illus- 
trated brochure now available from 
Parkinson Cowan Measurement. The 
second of a new series of three, this 
brochure outlines the construction of the 
company’s range of Rotoplunge pumps 
This pump, which has only three moving 
parts, has applications throughout in- 
dustry and offers more optional features 
than are available with other pumps 
states the company. Details of these 
features, together with specimen applica- 
tions, are also included. There is also a 
section devoted to the Shoflo sight flow 
indicator, a device which shows at @ 
glance whether liquid is flowing through ¢ 
pipeline. 

Circle 121 for further details. 


Selector Guide 

Sylvania Thorn Colour Television 
Laboratories Ltd. have issued a sem 
conductor selector guide covering transis 
tors, diodes, rectifiers and microwave 
diodes. 

Circle 122 for further details. 


Ferranti Activities 

A review of Ferranti’s chief activities 
during the year 1960-61 has recently beet 
published. These activities have bees 
classified under two main headings: 
electrical engineering and electronics and 
automation. 

Circle 123 for further details. 
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Circle 356 for further information 
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Automatic precision digital speed measuring 
instrument showing, in the top picture, the 
complete unit which is housed in its own 
cabinet and situated behind the control con- 
sole. The bottom picture shows the remote 
display and control panel which is situated 
on the main control console itself. 


Speed Measurement in Paper 
Manufacture 

In the manufacture of paper, to dry wet 
paper webs the sheet passes round a 
series of steam heated cylinders before 
being wound into a reel at the end of the 
machine. During the drying process 
shrinkage takes place and if there is to 
be no weakness or distortion in the final 
reel the relative speeds of succeeding pairs 
of rolls must be controlled. To do this 
the actual speed of the rolls must be known 
accurately and Electronic Machine Co. 
Ltd. have recently installed an automatic 
precision digital speed measuring instru- 
ment with difference display, on the No. 
13 newsprint mill at the Aylesford plant 
of Albert E. Reed & Co. Ltd. 

Each set of rolls is independently driven 
and has individual variable speed control 
which is coupled to the measuring instru- 
ment. The speed measurement of any 
selected pair of rolls can be instantly 
displayed or if required the instrument 
may be set to give automatic cycling for 
data logging purposes. 


Computer Control of Air Traffic 


As a first step towards automatic control 
of air traffic, an experimental flight plan 
processing system, based on an IBM 650 
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Ramac, has been installed at Orly. The 
system is designed to work side by side 
with the existing control methods to 
provide experience in the new techniques 
of air collision prevention already widely 
used in North America. 

The system will automatically produce 
flight strips, giving estimated time of 
arrival over certain fixed points along the 
route. This information is also stored in 
the computer’s memory and is used to 
predict possible dangerous situations or 
conflicts. As the flight progresses these 
estimated arrival times for the rest of the 
flight are recalculated using the latest 
navigational reports received from the 
aircraft via radio telephone. 

Data on the characteristics of aircraft 
and details of air routes are also held in 
memory. This ensures that the input is as 
simple as possible. For regular scheduled 
flights the route is merely indicated by the 
departure and arrival points. Aircraft 
flying non-regular routes are also catered 
for but geographical coordinates of its 
route are necessary. 

All conflicts are indicated to the con- 
troller in whose sector the situation occurs, 
this will be in the form of a_ printed 
message. The computer will also check 
that the avoiding action, suggested by 
the controller, is acceptable and does not 
cause further conflicts. 


Univac STEP Installation for 

William Timpson, Ltd. 

In March, 1962, a Univac STEP con- 
figuration consisting of: 

a central processor with 30,000 digits 

memory (including 6,000 digits of high- 

speed access memory) 

a tape synchroniser 

-four Uniservo II tape units 

a 450 cards/min high-speed card reader 

~and a 600 lines/min high-speed printer 
will be delivered to the premises of 
William Timpson Ltd. at their retail 
headquarters in Manchester. 

During the first four months a Univac 
systems analyst devised a system entirely 
geared to Timpson’s own requirements, 
and amended in the light of comments 
and requests by various Timpson depart- 
ments. The broad outlines of the system 
having now been generally agreed, the 
summer months are being devoted to 
detailed systems advice on the design of 
input and output documents, layout of 
information on magnetic tape files, and the 
acquisition of data preparation and other 
peripheral equipment from another com- 
pany. Meanwhile, the Univac Training 
Department has been assisting Timpson’s 
in the recruitment of their own systems 
analysts and programmers both from 
within their own staff and from outside, 
and will train these analysts and pro- 
grammers in September. The six months 
from October, 1961, to March, 1962, will 
be devoted entirely to programming the 
initial Timpson runs. This will be done by 
Timpson analysts and programmers, 
assisted by experienced Univac staff. As 
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Timpson programmes are completed they 
will be checked immediately on one of 
Univac’s own domestic computers and a 
number of fully tested Timpson pro- 
grammes will be ready when Timpson’s 
Univac STEP is delivered in March, 1962 

Under the present schedule the first 
tasks to be transferred to Univac STEP 
will be the control of warehouse stocks and 
the invoicing of stocks sent from the ware- 
house to the 260 Timpson retail shops. 
This will enable Timpson’s to re-deploy 
to other important work 14 accounting 
machine operators engaged in invoicing 
goods to shops. 

The next task to be taken on by the 
computer will be the control of individual 
shop stocks. At the present time, shop 
managers have to count their stock 
physically once a fortnight and report it to 
headquarters together with sales to enable 
the Distribution Department to allocate 
new stocks to them. The computer will 
take this task over by keeping a daily 
running check on shop stocks, subtracting 
sales and adding the latest dispatches of 
stock from the warehouse. Shop sales will 
be recorded by means of prepunched cards 
withdrawn from shoe boxes, thus mini- 
mising manual data preparation at 
Timpson headquarters. Initially, Univac 
STEP will print weekly stocks and saies 
reports for each shop. These wil be 
similar to the reports now sent in by shop 
managers and will leave the allocation of 
new stock to shops to the Distribution 
Department. Eventually, however, stock 
aliocation to shops will be done auto- 
matically by the computer itself on the 
basis of imprest stock levels for each style 
for each shop, leaving the Distribution 
Department free to concentrate on the 
determination of new stock levels, their 
re-allocation, and on the distribution of 
fast-moving seasonal and fashion styles. 

It is planned that computer stocks and 
sales files for all the 260 Timpson shops 
will have been created by November, 1962, 
before the heavy Christmas rush begins, 
freeing Timpson shop staff from a number 
of clerical duties. 

A new computer cash _ reconciliation 
procedure, to be introduced at a later 
stage, will also enable Timpson’s to start 
introducing a cheaper type of cash 
register in their shops. This will halve their 
annual cash register replacement bill 
Further tasks; visualised for the computer 
include production planning for the 
Timpson factory at Kettering and 
possibly, wages records. 

Like all Univac STEP installations, the 
one delivered to Timpson’s can_ be 
expanded in the field at any time to a 
maximum memory of 92,000 digits and/or 
by the addition of further magnetic tape 
units to a maximum of 10, or by the 
addition of Randex random access mass 
storage drums with a capacity in excess 
of 24 million digits per unit. Thus time 
itself is the only limit to the tasks that 
Timpson’s will be able to load on thei 
computer as the years go on. 
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We're always joining things 


at Ellay'’s 


.,. and making good, solid connections. And 
there’s no ‘mix-up’ about the way our sleeves do 
vital connecting jobs for many famous manu- 
facturers. Not only jointing sleeves—we have 
our connections with Aluminium tubular rivets 
and copper rivets; valve pins; control cables; 
fuel lines. Each is made from Ellay small 
diameter non-ferrous tubing. For manufactur- 
ers with a connecting problem the magic words 
are—Ellay Tubes! 


Everyone has a use for 


ELLAY 
Jo 4 


ELLAY FUBES LIMITED 


COX GREEN WORKS - MAIDENHEAD - BERKS - TEL: MAIDENHEAD 3303 




























Circle 357 for further information 


Our output of small aluminium tubes includes :— 
Tubes from 3/64’ to 5/8” o.d. 
From 3/32” to 20 lengths 
From 0.006 to 0.064 wall thickness 
In general purpose, close or precision tolerances 
In super purity, commercial purity or alloys 


We also supply tubes in copper and brass, and precision 


tubular parts in non-ferrous metals to your specifications. 











HANDLING OIL-BASED LIQUIDS? 


YOU NEED BRODIE-KENT METERS 





BRODIE-KENT 
METERS 


_Glibarco Limited 
Desk.?! - 740 High Road - London N17 
Teiephone: TOTtenham 5371 (5 lines) 


You handle liquids. You want to move them, mix them, store them-- 
but accurately, fast and easily. In other words, you want a 
Brodie-Kent meter. Agreed? 


‘Oh, hang on — we’re too small to need a meter.’ 
But Brodie-Kent meters give you exact manual control of tiny quantities— 
with a flow as small as 1 g.p.m. 


‘Then we’re too big.’ 
But you can have Brodie-Kent meters in systems of complete automation, 
measuring flows of 600 g.p.m. They even handle bitumen. 


‘But they’re gadgets!’ " 


No, they’re not, they work for you. Pre-set a Brodie-Kent meter to the 
precise amount and it measures the flow for you. You car REMOTELY 


‘Oh .. . well, we can’t afford it.’ : 
Yes, you can—and you certainly can't afford erpensive guesswork. 

Brodie-Kent meters give you precise running records, exact control, 

and accurate mizes. 


‘Mmm. Per.aps we should try one.’ 
Yes. Get in touch with Gilbarco’s Technical Advisory Service first — 
they know all about Brodie-Kent. 


*Yes, good idea.’ 
Look, if you turn over, you'll forget all about it. Do it now. 


‘You’re right, of course. (Are they all like this at Brodie-KentP)’ 
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RULES 


(1) AWARDS. The constituent Associations are 
prepared to award up to 8 premiums of 30 guineas 
each to the writer or writers of eligible articles 
published between January and Necember in any 
one year. Some prizes will be awarded for purely 
technical articles as well as articles of commercial 
or interpretative merit. 

(2) ELIGIBILITY. (a) Articles in any journal are 
eligible provided that the journal] is available to the 
public generally, either by subscription or by open 
sale. (b) No articles can be accepted for considera- 
tion before publication in a journal eligible for the 
competition. In doubtful cases of eligibility the 
Panel of Judges shall decide. (c) The writers them- 
selves must take the initiative and submit articles 
for consideration but this rule does not prevent 
acceptance of articles submitted by the editor ofa 
journal. (d) Members of the Panel of Judges may 
select and submit articles for consideration by the 
Panel. (e) Candidates submitting articles must 
certify to the Secretary of the Awards Committee 
that they are not earning 25% or more of their 
income from fees for articles or from book royalties. 
When an article is by two or more authors each 
must be eligible under the above terms. In such a 


PANEL OF JUDGES 


Prof. C. W. Oatley, 0.B.£., M.A., Prof. Electrical Engineering, Cambridge University 


B. C. Brookes, M.A., Senior Lecturer, Dept. of Engineering, University College, London 


A. H. Cooper, B.sc. F. Jeffery 


Dr. R. C. G. Williams, pn.D., B.sc.(Eng.), M.I.E.E., M.I.Mech.E., A.C.G.I., D.1.C. 


WRITE NOW 


and enter your article in the competition. As a 
writer or editor, YOU can help tocreatean increased 
awareness of Great Britain’s leading part in the 


WRITE NOW TO: 


The Secretary of the Awards Committee, c/o The Electronic Engineering Association 
11 Green Street, Mayfair, London, W.1 


FOR WRITERS 


The British Radio Equipment Manufacturers’ Association 
The British Radio Valve Manufacturers’ Association 
The Electronic Engineering Association 

The Electronic Valve and Semi-Gonductor Association 
sponsor a scheme to award premiums of 30 guineas 
each for articles, which, in the judges’ opinion, are 
likely to publicise throughout the world the valuable 
and original work taking place in the United Kingdom 
in radio, electronics and associated instrumentation. 





case the award of 30 guineas is shared between the 
writers. Any number of articles may be submitted 
by a single candidate. 

(3) CRITERIA. The discretion of the Panel of Judges 
is absolute. They are, however, directed to take 
into consideration the following factors: (a) com- 
mercial or interpretative merit in the context of 
British achievement in electronics, (b) technical 
merit, (c) originality, (d) presentation and clarity. 
(4) PROCEDURE. Persons submitting articles for 
consideration of the Panel should send seven copies 
of the article together with a signed declaration 
that the writer (writers) is (are) eligible within 
Rule 2(e) to the Secretary of the Awards Committee, 
c/o The Electronic Engineering Association, 11 
Green Street, Mayfair, London, W.1, formally sub- 
mitting the article for consideration for an award. 
All entries must reach 11 Green Street not later 
than the 15th January 1962. Articles should be sub- 
mitted for consideration as soon as possible after 
publication. Presentation of the awards is made 
soon after selection, which takes place in March. 
The names of the prizewinners are announced in the 
technical press and each prizewinner receives a 
personal letter informing him of his success, 


G. Reeves 


development of radio, television, electronics and 
associated instrumentation by entering or support- 
ing this competition. 
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a pname that is always 
in the pnews... 


SAYS Mr. SQUINCH 
® 





... 1s pnimble ¢ 


PNEUTOMATION. 


Every factory pneeds PNEUTOMATION.® It’s 

a pnecessity, helps to pnarrow trade-gaps. It’s the pnational 

} pname for higher 
Tipping gear for 25-ton mine ore car. ; productivity. Don’t 
delay, write to Lang 

Pneumatic PNOW. 





















Write to: 


Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD) 


VICTORY WORKS - OWEN ROAD - WOLVERHAMPTON - Tel: 25221-2-3 Telex 33193 


P6610 





ONE source for all your 
COMPRESSED AIR FILTERS and 
REGULATORS adds up to 
Norgren efficiency 


Standardise with the wide Norgren range of high 
quality, top performance equipment, designed to 
meet your specific requirements, plus the advantage 
of one source, adding up to substantial savings in 
time and money. The Norgren range of Air Line 
Filters, Pressure Regulators and Lubricators covers 
every requirement—write or ’phone for full details. 











FILTERS 
PRESSURE REGULATORS 
LUBRICATORS 





C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Telephone: Shipston-on-Stour 676 (3 lines) 


M-W. 135 





Circle 361 for further information 
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GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE GLASS—cut and ground 
to exact dimensions 


@ LENSES, PRISMS & FLATS — to any 
standard of accuracy 


@ MIRRORS — back silvered and front 
surface aluminised, etc. 


@ BLOOMING of optical components 


Cc. J. WHILEMS, LTD. 
ILFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE 
ESSEX 


Telephone: HA!nault 5454-5 














Circle 363 for further information 


The 

PETROLEUM - CHEMICAL 
HYDRAULIC - AIRCRAFT 
AUTOMOBILE and 

many other 

industries 

use 


METAL GAUZE 
FILTERS 


Manufactured 
to customers’ 
individual 
specifications 
by 

The E. & H. FILTER 


co. LTD. 

ASHLEY WORKS, ASHLEY ST., LONG LANE, 
BLACKHEATH, BIRMINGHAM 

Telephone BLAckheath 1638 








in Industrial 
by J. T. MILLER, 


A Course 


Instrument Technology 
B.Sc., F.Inst.P. 


This Course, which appeared originally as a serial in the technical journal, Jnstrument Practice, is the first of its kind 


to be published from British sources. 


So great has been the demand for reprints of Mr. Miller's Course in Industrial Ipstrument Technology that the supply 
was soon exhausted, and a more convenient new edition, produced by the photolitho process, and bound in stout 


paper covers is now available. 


Contents 
| Basic Elements or Mechanisms. X Electrical Methods. 
li Diaphragms. XI Elecirical Methods (continued): Resistance Ther- 
lil U-Tube Manometers. mometers. 
[V_ Flow Metering Elements for Fluids in Pipes. XII Radiation Temperature Measuring Instruments. 
V_ Flow Metering Elements for Fluids in Pipes XIII Humidity Measurement. 
(continued). XIV_ Industrial Electronic Instruments for the 
VI Measuring Instruments for Differential Flow Measurement (and control) of Temperature, 
Elements. Pressure, Flow, etc. 
VII Flow Measurement: Integration from Differen- XV_ Electronic Instruments (continued). 
tial Pressure Instruments. XVI Automatic Control. 
VIII Area Meters: Rotameters and Flowrators. XVII Automatic Control (continued). 
IX Anemometers, Electrical Flow Meters and XVIII Automatic Control (concluded). 


Quantity Meters. 


Price 20/- (post free) 


UNITED TRADE PRESS LTD., 9 GOUGH SQUARE, LONDON, E.C.4 





Circle 364 for further information 
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As if 


Installation, Range Changing, 
Tube Cleaning & Maintenance 
can be accomplished with the 


NEW 


IMPROVED 


dnap- we 
FLOWRATOR 





Circle 365 for further information 


Ne write for the NEW LEAFLET on the FP Model 2700S 





FISCHER & PORTER LTD 


WORKINGTON 


CUMBERLAND 


Harrington 333 


FPF 22 





























Branches: 
Alperton - Birmingham - Bristol - 


Consider the many adoanunages of 
MEASUREMENT BY PROJECTION 


a 


THE NEW 


MODEL BC. 1512 


This machine, the 
latest addition to the 
extensive SHADO- 
MASTER range, _ is 
designed primarily 
for repetition gauging 
on mass produced 
component parts but 
is also suitable for 
direct measurement. 


Why not call upon the services of our SHADOMASTER Specialist at 


BUCK & HICKMAN LTD. 


OTTERSPOOL WAY, WATFORD BY-PASS, HERTS. 
Head Office: P.O. Box 74, Whitechapel Road, London, E.|. 


Glasgow - Leeds - Manchester 





Circle 366 for further information 
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CLASSIFIED 
ADVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other adver- 
tisements, 6d. per word, minimum of 10s. Semi-display advertisements, 4s. per line. Minimum £2. Display 
advertisements at tariff races. Box Numbers count as four words. Replies forwarded Is. extra. Replies 
to Box Numbers must be addressed to Instrument Practice, 9 Gough Square, Fleet Street, London, E.C.4. 

The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper 
to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but should an error 








be made the Proprietors will not hold themselves responsible in any way for same. 





SITUATIONS VACANT 


ACKSON BROS. (OF KNOTTINGLEY) 

LTD. require a skilled man for interesting 
work on the installation and maintenance of 
Automatic Instrumentation and Process 
Control Systems. 

Applicants should preferably be educated 
to O.N.C. standard although consideration 
will be given to men with considerable 
experience. 

There are prospects of promotion for the 
successful applicant. The Company operates 
a five-day, 42-hour week; the basic rate of pay 
is 7/2d. per hour; and overtime is being 
worked. 

A non-contributory pension scheme oper- 
ates and canteen facilities are available. 

Apply in writing to Personnel Officer, 
Jackson Bros. (of Knottingley) Ltd., Headland 
Glassworks, Knottingley. 


INSTRUMENT TECHNICIANS 


VACANCIES exist for three Technicians to 
be directly responsible to the Divisional 
Instrument Engineer for the installation, 
testing, calibrating and maintenance of a large 
variety of recording and control instruments 
associated with gasmaking plant. 

Candidates should possess a C. & G. 
certificate in Instrument Maintenance and 
have had experience in instrumentation with 
an instrument manufacturer or a_ large 
industrial concern. 

The salary will be within the range of £660— 
£810 per annum. 

Applications, stating age, qualifications and 
experience, should be addressed to Mr. J. E. 
Wakeford, Divisional General Manager, West 
Midlands Gas Board, Edmund Street, 
Birmingham, 3. (P.O. Box No. 16). 


NSTRUMENT TECHNICIAN. We have 

a vacancy for a man to take charge of the 
project engineering work associated with the 
production of precision instruments. The 
right man for the post should, —— other 
things, have had experience of the calibration 
and testing of moving coil indicators; some 
design experience would also be an advantage. 
For appointment please phone or write Mrs. 
Mayston, Electronic Instruments Ltd., Rich- 
mond, Surrey. Telephone: Richmond 7777. 
Reference WCB/I.T. 


MAGNESIUM ELEKTRON LTD., Clifton 
Junction, near Manchester, require an 
Instrument Technician for maintenance of 
industrial measuring and control systems and 
development and maintenance of laboratory 
type instruments. Applicants must have 
O.N.C. or equivalent qualification and should 
be experienced in a wide range of electronic and 
control devices. The work is interesting, em- 
bracing most aspects of modern instrumenta- 
tion. This is a permanent post with staff 
status after a probationary period of six 
months. Conditions of service are excellent 
and include contributory pension and sickness 
scheme; canteen, sports and social facilities 
are also provided. Please apply by letter or 
direct stating age, experience, etc., to Person- 
nel Officer (Labour), Magnesium Elektron 
Limited, P.O. Box 6, Lumm’s Lane, Clifton 
Junction, near Manchester. 


INSTRUMENTATION 
The Associated Octel Company Limited 
(formerly The Associated Ethyl Company 
Limited) 
requires 


TECHNICAL ASSISTANTS 


for work on the design and development 
of chemical plant instrumentation. 
Applicants should be under 30, and 
must hold a Higher National Certificate 
or equivalent, preferably in Electrical 
Engineering or Applied Physics. Ex- 
perience in the maintenance of instru- 
mentation in the Chemical Industry is 
preferred, and some previous design 
experience would be an advantage. These 
appointments may also be attractive to 
young graduates interested in industrial 
instrumentation, and anxious to gain 
knowledge and experience to enable them 
to develop successful careers in this field. 
Some assistance may be given to 
married men to help them change their 
location. The Company operates a com- 
prehensive pension scheme. Transport is 
available to and from Chester, Birkenhead 
and most parts of the Wirral. 
Applications quoting ref IP 135 should 
be addressed to:— 
Manager, Staff & Training Department, 
The Associated Octel Company Limited, 
Ellesmere Port, Cheshire. 





CENTRAL ELECTRICITY 
GENERATING BOARD 
WESTERN DIVISION 


Applications are invited for the fol- 
lowing appointments at the PORTIS- 

EAD “B” POWER _ STATION, 
PORTISHEAD, SOMERSET. 


FITTERS—ELECTRICAL AND 
INSTRUMENT MECHANICS 


Applicants should have served a 
recognised course of training or 
apprenticeship and for the Instrument 
Mechanics position experience in the 
maintenance of recording and _ in- 
dicating instruments, automatic boiler 
control equipment and Turbovisory 
gear as installed in modern Power 
Station plant would be an advantage. 

Rate of Pay is 5/6jd. per hour 
Canteen facilities. 

The conditions of service will be in 
accordance with the N.J.I.C. Agree- 
ment for the Electricity Supply In- 
dustry, and good sick pay and holiday 
schemes are in operation together with 
a Voluntary Superannuation Scheme. 

Application should be made on 
Form A.E.6/N obtainable from_ the 
Station Superintendent, Portishead 
Power Station, Portishead, Somerset, 
and should be returned to him by 18th 
October, 1961. 











| NSPECTOR for precision electro-mechanical 
assemblies. Good knowledge of electrical 
measurements essential, and ability to work 
on own initiative. Electronic Instruments Ltd., 
Richmond, Surrey. Telephone: Richmond 
7777. Reference WCB/I. 


HH) HONEYWELL CONTROLS 


LIMITED 
HEMEL PLANT 


GENERAL FOREMAN 


A General Foreman is required to supervise the 
manufacture and assembly of Instrument and Control 
Panels. Experience of sheet-metalwork, pipe-fitting 
and wiring is desirable: experience of the supervision 


of labour is essential. 


This is a progressive appointment in a rapidly 
expanding branch of the Company. For the right man, 
salary and conditions of employment will be excellent. 

Apply with brief particulars in the first instance to: 

The Personnel Supervisor, 


Hemel Plant, 


145 London Road, Apsley, 
Hemel Hempstead, Herts. 


or Telephone BOXmoor 7200 quoting reference H.24. 
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os 2 iC REED oko REIS Oo 
INDUSTRIAL INSTRUMENTATION A COURSE IN 
| The expanding pro oa in our Chemical Engineering INDUSTRIAL 
i Division has created the following attractive opportunities 
| for men who are familiar with industrial instruments, as INSTRUMENT 
} used in Chemical plants, for the measurement and control 
of pressure, temperature and flow including pneumatic TECHNOLOGY 
control systems. 
BY 
INSTRUMENT ENGINEER J. T. MILLER, B.Sc., F.inst.P. 
for duties which will include vo specification Cunlificstion 
of all instruments and associated equipment. ification th the demand for 
to Degree standard preferred, but at least H.N.C. in rok be Fag AF S ce 2 in 
Physics or Electrical or Mechanical Engineering together Industrial Instrument Technology 
with ability to complete instrumentation from flow sheet that the supply was soon ex- 
stage. hausted, and a more convenient 
os —_— ey ot  ~ 
photo-litho process an und in 
INSTRUMENT SECTION LEADER OS cu aan, & ese ou 
to control the drawing office and be responsible « the able. 
| ne of materials, etc. Qualification to H.N.C. CONTENTS 
I. Basic Elements or Mech- 
: Apply briefly, in confidence, to: Personnel Officer IL. ... 
Ill. U-Tube Manometers. 
| SIMON-CARVES LIMITED Ul. U-Tube Manometers. 
Cheadle Heath, Stockport, Cheshire, quoting Ref. SC.57/3. ¥, Ge ee ee 
for Fluids in Pipes (con- 
LLL ONE MOD ATL LE ARB IRE RAD. 2 RE NIG SAREE NC SITE tinued). 
AGENCIES WANTED SERVICES AVAILABLE VI. Measuring 
— GALES ORGANISATION with first class PRECISION ENGRAVING of Instrument for __ Differential Flow 
nical contacts in the Instrument Industry, plus Panels, Dials, Scales, Nameplates, Labels, Elements. 
rical design and engineering facilities, would like to _etc., Plastic Components, ° “Perspex” fabrica- VII. Flow Measurement: _Inte- 
vork add to range. Instrument Panel Services Ltd., tions. Stockists of “Perspex” acetate, gration from  Differen- 
ae, 41 The Street, Ashtead, Surrey. eee, om rh y rye on long et tial Pressure Instru- 
10NC short runs and Prove ts. 
FOR SALE 6 Ed mon 
Leicester Engravers (Plastics) Ltd., : 
SURPLUS Industrial and Laboratory In- Street, Leicester. Telephone. Leicester 5833 5. vill. = _— Retameters 
struments for pressure, vacuum, tempera- oon : 
ture, flow, humidity, oxygen, nitrogen, etc. IX. Anemometers, Electrical 
Apply to L. Solloman Ltd., 1 Beaufort Street, IRRORS, re-silvered or re-aluminised Flow Meters and Quan- 
Manchester, 3. Telephone: Blackfriars 4571. promptly to very high standards at tity Meters. 
CAPACITY AVAILABLE moderate prices. Front or back ene X. Electrical Methods. 
including heat-resisting teasing, or surface XI. Electrical Methods (con- 
——PRECISION INSTRUMENT—, aluminising. New mirrors supplied. Over 50 tinued): Resistance 
ENGINEERS years’ experience of mirror manufacturing. Thermometers. 
will manufacture GOwLLanps Ltp., Morland Road, Croydon. XII. Radiation T ture 
INSTRUMENTS or SUB-ASSEMBLIES Telephone: Addiscombe 3011. ’ in. ng 
Machining - ay Capacity XI. Humidity Measurement. 
vale ACHINE ENGRAVED SCALES, Feed XIV. Industrial Electronic In- 
Fred Ferraris ag pene gh _. M Dials, Panels, Labels, etc., in plastic struments for the Mea- 
26 Angel Colony, London, N and metal. Excellent delivery. O. H. Kampf surement (and control) 
Telephone: Edmonton 33618. & Co., 15a Market Square, Crewkerne, of Temperature, Pres- 
Somerset.—Telephone: Crewkerne 709. sure, Flow ete 
, etc. 
XV. Electronic Instruments 
(continued). 
gp XVI. Automatic Control. 
XVII. Automatic Control (con- 
tinued). 
SALE BY TENDER XVIII. Automatic Control (con- 
cluded). 
Approximately 500 kilograms of Ruby Boule 
Approximately 108 kilograms of Sapphire Boule Price 20/= post free 
Approximately 200,000 Vee Jewels — 1 mm 
Approximately 250,000 Vee Jewels — 1} mm Send your order to: 
Approximately 300,000 Vee Jewels — 2 mm ESS 
_ Applications for tender forms should be made to War Office, UNITED TRADE PR 
Directorate of Disposals, First Avenue House, High Holborn, LTD. 
London, W.C.1, not later than 24th October, 1961. 9 GOUGH SQUARE 
Tender forms will contain the Conditions of Sale under which FLEET STREET, LONDON, €.C.4 
the Vee Jewels and Boule are offered. 
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B.A SCREWS 


SPENCER COMPONENTS 
5 High Street, Birmingham, 14 








— SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 
Industries. 

* 


Hydraulic Presswork 
Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.5. 
Telephone: Canonbury 2128 


|. MACHINE ENGRAVING— 
one off or small batches 

Indexing Dials and Scales divided. 

Instrument Components a Speciality. 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Telephone: LiVing: 4682 














50,000 
PRECISION INSTRUMENT GEARS 
of all types from stock 
(now including Spiral Bevels) 
Write for fully comprehensive Catal. 
The Davali Gear pore wll Ltd., 
Potters Bar, Middlese 
Telephone: Potters Bar S7iai (5 lines) 





eee INSTRUMENT — CLOCK 


OLS and MACHINERY 


Taps Nl Dies 
Files We Pliers 
Tweezers : Broaches 
Drills ~ Pivot Steel 
(.0016” & up) (.0016” & up) 

Micro-Precision arent and Bench Drills 
Wholesale 


Send if Swiss, French & British made Goods & atom 
COHN M 


ORRIS (Clerkenwell) L 
64 Clerkenwell Road, London, E.C. P 














AUTO-MACHINE WORK 
PRESS WORK 
FABRICATIONS 
PRECISION MACHINING 


FULLY APPROVED 
ROEVAC - DENTON - MANCHESTER 














DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 
Enquiries and quotations invited 
Teleph Livi 4682 











Good Instruments deserve... 


. .. Good Cases 
Manufacturers of Leather and 
Substitute Cases and Covers to fit 
Manufacturers’ own products. 

WE DESIGN TO GIVE 
EYE APPEAL COMBINED 
WITH PROTECTION & 
USEFULNESS. 
SORTA eetTeurgerT 
Send us your problems to solve wee 


Cc. S. LINDSEY LTD. 


CROWN WORKS, GODMAN ROAD, PECKHAM RYE, S.E.I5 
NEW CROSS 4636 











The only complete 


WAREHOUSING, PACKING 
& DESPATCHING SERVICE 


in the CENTRAL LONDON AREA 
is now able to undertake additional 
contracts owing to recent extensions to 

premises. 

Our Service covers every detail— 
Warehousing, Packing, Despatching. 
———— Shipping, Documenta- 
tion and Invoicing. It is already 
employed with advantage by both large 
and small organisations, either per- 
manently, or for periodic or special 
occasions. 

We guarantee any Warehousing, 
Collecting, Packing and Despatching 
operation in any field of Industry, 
handled promptly, efficiently and 

ECONOMICALLY. 

Let our Representative call and discuss 
any problems. An estimate costs you 
nothing, and probably can provide very 
substantial savings on your present 
costs. It is doing this for other Firms; 
it can do the same for you. 

Contact us today 


AGES LTD. 


29-31 Bramley Road, LONDON, W.10 
Telephone: Park 2378-9 
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LABORATORY STAINLESS STEEL 
EQUIPMENT AND PROTOTYPES 


Manufactured to customers’ own requirements 


BOSS 


WELDING & ENGINEERING CO. LTD. 
199 PENTONVILLE ROAD, LONDON, N.|I 
Tefephone: Terminus 3598 











IRIS DIAPHRAGMS 


} 


Type ‘A’ Lever operating 











Type ‘B’ Milled operating ring 
From -025” (-60mm) 
to 4-575” (116 mm) 


Literature available 


J. H. DALLMEYER LTD. 
Church End Works, 
Willesden, London, N.W.10. 
Telephone: WiLlesden 6521/2/3 
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RECORDER INK Always flows freely 


Stephens’ new Recorder ink never clogs—it flows smoothly, 
neatly with a positive and precise action that all modern 
measuring-instruments require. 
@ Range covers all working 


@ Quick, medium or slow 
drying time 


@ Five principal colours: black, @ Designed for all types of 
violet, red, green, blue 


measuring-instruments 


HENRY C. STEPHENS LTD - GILLESPIE RD- HIGHBURY - LONDON N5 
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AIR OR GAS 
TO MEET THE MOST 
VELOCITY, FLOW OR PRESSURE EXACTING DEMANDS 
ue OF MODERN SCIENCE 
MEASUREMENT AND CONTROL AND INDUSTRY 
Velocity 100 ft/min. to 10,000 ft/min. Cot Te, Renae Cie ane Cone 
Charts are produced in conventional ink recording 
Flow | cc/min. to 200 cu.ft/hr. papers of high stability as well as in electro-sensitive, 
heat-sensitive and pressure-sensitive materials. 
Pressure difference — 0.01 m.m.H,0. to 10 Ib/sq. in. 
a All instruments have an electrical output for remote 
: indicators, recorders and control systems. 
—— iy 
All instruments are portable with mains or battery y/ Yi 
\. power supply. KN oie 
. J Ly Y 
: Mi 
Will withstand rough handling. Jue YY] 
, Lh, 
“ Easy to read pointer and dial indicators. 
it 
* Write for leaflets to: 
THE COBB-SLATER INSTRUMENT CO. LTD., RECORDER CHARTS Ltd, 
0 DARLEY DALE, MATLOCK, DERBYSHIRE The Chart Division of the Instrument Industry 
—! CLYDE VALE, DARTMOUTH Rd., LONDON, 5.E.23 
_— Ta: ron 9200 TELEGRAMS | VERIGRAPH, FOREST, LOWDOm 
MODERN PLASTICS CLASSIFIED 
LIMITED ADVERTISEMENTS | 
D. If you want to emphasise your firm's services or 
, equipment; if you wish to advertise a vacant situa- 
Cir © aamptete sentee ie tion, buy or sell equipment, the Classified Advertise- 
ment columns of “INSTRUMENT PRACTICE” will 
— INJECTION, COMPRESSION prove a valuable medium for your announcement— 
and and bring results quickly. 
TRANSFER MOULDING SITUATIONS WANTED - 4d. per word, minimum 6/- 


SITUATIONS VACANT —- 6d. per word, minimum 10/- 


TOOLMAKING CAPACITIES AVAILABLE- 6d. per word, minimum 10/- 


ely SERVICES AVAILABLE -—- 6d. per word, minimum 10/- 
PACKAGING ; BUSINESS OPPORTUNITIES 6d. per word, minimum | 0} 
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AUTOMATIC CONTROL 


of Pressure and 
Temperature 


Electric contacts 
control relays 
which stop and start 
motors at pressures 
or temperatures 
which can be 
individually 

and accurately set. 
Intrinsically 

safe and flame- 
proof schemes are 
available. 

Please send for 
Catalogue 

Section 1D. 


Budenbherg 





BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
London Regency House, 1-4 Warwick St.,W1 Tel. GERrard 4822-3 
Grams. Pyrometer, Piccy, London. Glasgow 62 Robertson St., C.2. 
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PRESSURE 
REDUCING 


No, 2334 










For use in compressed air 
installation where it is necessary 
to reduce main line air pressure 
as required. Fitted with neo- 
prene diaphragms to ensure long 
life and sensitive action. 

No. 233b Write for Leaflet 5/20 


B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) 


Dept.C.2.§ HIGH WYCOMBE . BUCKS. 
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=» MINIATURE BALL” | 
& ROLLER BEARINGS 
MANUFACTURE (A.1.D., A.R.B., and 1.E.M.E Approved) 


25 Years of Specialisation 


The new edition of the RMB HANDBOOK & CATA- 
LOGUE presents with characteristic clarity and precision 
the current RMB range of miniature and instrument bearings. 


Comprising 100 pages of information, reference 
material and load capacity charts, it is invaluable to every 
engineer concerned with instrument design. 


Finely printed in four colours, their latest publication 
admirably sustains the prestige already gained by RMB 
through 25 years of pioneer development and specialisa- 
tion in this field. Copies of this anniversary edition are now 
available, post free, to the design and purchasing offices 
of engineering firms on request to the sole British distri- 
butors 


MINIATURE BEARINGS LTD 


39 PARLIAMENT STREET, WESTMINSTER, LONDON, S.W.|. 


Established 1938 Tel: TRAfalgar 3386 & 5188 (5 lines) 




















LEATHER 
CANVAS 
FIBRE 
PLYWOOD 

(Covered) 


BARROW HEPBURN & GALE LTD., 
P.O. BOX 413, GRANGE ROAD, BERMONDSEY, 
LONDON, S.E.! Bermondsey 4525 
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Automation requires Recorder Charts 
_ der Cl ] lyst 
Recorder Charts require analysis 
a * 
Aceurate analysis requires 
By courtesy of Vauxhall Motors Ltd | 
| 
.| 
Send your enquiries to:— | 
ANLE Limi | 
W. F. STANLEY & Co. Limited | 
| 
NEW ELTHAM, LONDON, S.E.9 
Phone: Eltham 3836 Grams: “Turnstile” Phone, London | 
| 
} 
@ The full “Stanley” ‘A’ Edition catalogue is available on | 
application. (1.P. 61) | 
> eons 
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Switehboard and Portable Recorders 


with a guarantee of overall excellence 


Accuracy, Efficiency and Reliability are the vital factors in recording statistics cover- 
ing plant performance. 
Whether you need recorded graphs of—current, voltage, watts, speed, leakage, 
power factor frequency etc., Nalders can offer a complete range of Graphic Re- 
corders. 
They are solidly constructed and designed for sensitive operation for AC or DC 
circuits and to customer’s special requirements. 
Single, Double or Treble Instruments are available in flush, projecting or portable 
, mounting. 
N.C.S. Recorders provide a contin- 
uous record of 65 feet per roll. 
For particulars of these Instruments 
Publication R1/7 is POST FREE. 





Double instrument 
(Projecting) 











Single Instrument 


(Projecting) 


Send your enquiries to N ALDERS 


NALDER BROS. & THOMPSON LTD., Dalston Lane Works, London E.8 


Portable 
Recorder 








Telephone: CLISSOLD 2365 (4 lines) 
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